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HAY    FEVER. 


CHAPTER   I. 


Among  the  minor  ills  that  flesh  is  heir  to,  a  prominent  place 
must  be  assigned  to  tlie  curious  mfirmity  discussed  in  this 
little  work.  This  country  may  be  said  to  be  the  birthplace  of 
the  disease,  thoug-li  America  is  perhaps  more  particularly-  its 
chosen  home,  but  it  follows  our  wandering-  race  all  over  the 
world.  Not  that  other  nations  are  entirely  exempt;  scattered 
instances  are  met  with  among  Frenchmen,  Germans,  and 
others,  but,  hitherto  at  least,  in  such  comparativelj'  scant}- 
numbers,  as  to  be  no  more  than  exceptions  proving  the  rule. 
As  we  shall  see  presently,  this  fact,  which  may  at  first  sight 
seem  somewhat  humiliating,  in  reality  affords  matter  for  self- 
congratulation  as  indicating  our  superiority  in  culture  and 
civilization  to  less  favored  peoples. 

Probabl}^  the  "gentle  reader"  hardly  needs  to  be  informed 
as  to  the  general  symptoms  of  the  malady-,  for  he  may  have 
acquired  this  knowledge  in  an  unpleasantly  practical  way,  or 
he  may  have  witnessed  the  sufferings  or  heard  the  complaints 
of  less  fortunate  neighbors.  The  cause  of  the  disease  was  for 
a  long  time  a  mj'stery,  and,  as  usual,  all  kinds  of  wild  guesses 
were  made.  Recent  investigations  have,  however,  pretty  con- 
clusively shown  that  the  fons  et  origo  mail  lies  in  the  entrance 
into  the  eyes  and  air-channels  of  those  predisposed  to  the  ail- 
ment, of  minute  particles  of  vegetable  matter  from  grasses 
and  plants  in  flower.  Great  irritation  is  set  up  in  these  deli- 
cate parts,  followed  hy  the  familiar  train  of  disagreeable 
phenomena.  This,  then,  is  the  secret  of  hay  fever,  or  rather 
the  outer  husk  of  it;  for  the  kernel  of  the  matter,  i.e.,  the 
nature  and  conditions  of  the  necessary  "predisposition"  have 
not  yet  been  reached.  We  explain  it  by  the  help  of  "  that 
blessed  word"  idiosyncras}',  which  reminds  us  of  the  virtus 
'dorniitiva  whoreb}-  opium  facit  dorinire,  but  when  we  have 


4  Hay  Fever  and  Paroxysmal  Siieezi)ig. 

called  it  an  "  idiosyncrasy^,"  how  much  nearer  are  we  to  a  so- 
lution of  the  riddle  ?  Nevertheless,  the  discovery  of  the  proxi- 
mate cause  of  the  evil  has  this  immense  practical  advantage, 
that  the  exact  source  of  danger,  being  known,  can  be  avoided. 

Like  sea-sickness,  hay  fever  too  often  excites  ridicule  rather 
than  sympathy — a  proof  that  Hobbes's  definition  of  laughter, 
ill-natured  as  it  sounds,  has  in  it  some  element  of  truth.  Yet 
the  distress,  trivial  though  it  may  appear  to  those  who  are 
free  from  it,  is  verj^  real,  and  it  is  not  strange  that  during  the 
hay-season  melancholy  seems  to  have  marked  the  sufferer  for 
her  own.  What,  indeed,  is  more  likely  to  make  a  man  curse 
his  fate  than  the  thought  that,  when  every  one  else  is  rejoicing 
in  the  beauty  and  brightness  of  the  summer,  he  should  have 
to  shun  the  light  and  close  his  nostrils  to  the  perfume  of  the 
flowers;  that  a  rose  should  be  to  him  as  sure  and  subtle,  if  not 
quite  so  deadly'",  a  poison,  as  if  it  came  from  the  garden  of  a 
Borgia  ? 

Sufferers  from  hay  fever  may,  however,  gather  some 
crumbs  of  comfort  from  the  fact  that  the  disease  is  almost 
exclusively  confined  to  persons  of  cultivation.  As,  therefore, 
summer  sneezing  goes  hand-in-hand  with  culture,  we  may, 
perhaps,  infer  that  the  higher  we  rise  in  the  intellectual  scale, 
the  more  is  the  tendency  developed.  Hence,  as  already  hinted, 
our  national  proclivity  to  hay  fever  may  be  taken  as  a  proof 
of  our  superiority  to  other  races.  The  male  sex  is  more  liable 
than  the  female  in  the  ratio  of  about  three  to  one — a  fact 
which  coupled  with  what  has  just  been  said,  may  be  com- 
mended to  the  earnest  attention  of  the  advocates  of  the 
equality  of  the  sexes.  When  this  idea  of  the  intimate  connec- 
tion between  hay  fever  and  culture  has  been  firmlj^  grasped 
by  the  public  mind,  the  complaint  will,  perhaps,  come  to  be 
looked  on,  like  gout,  as  a  sign  of  breeding;  it  will  be  assumed 
by  those  who  have  it  not,  like  Louis  the  Fourteenth's  cour- 
tiers, who  submitted  their  sound  flesh  to  the  surgeon's  knife, 
in  pious  imitation  of  their  majestic  but  diseased  master;  soon, 
no  doubt,  the  presence  or  absence  of  the  tendency  to  sneeze  at 
the  sight  of  a  rose  will  become  a  test,  surer  than  the  letter  /i, 
for  the  separation  of  the  elect  from  the  common  herd. 

To  speak  more  seriously,  however,  the  prospect  opened  up 
by  modern  observations  is  rather  alarming.  It  is  now  clearly 
shown  that  hay  fever  is  of  quite  recent  growtli,  and  it  is' 
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doubtless  one  of  the  earliest  products  of  the  plague  of 
"nerves"  which  seems  to  have  fallen  on  this  century.  As 
civilization  and  culture  advance,  other  diseases  analogous  to 
the  one  discussed  in  the  following-  pages  ma^'  be  developed 
from  over-sensitiveness  to  sound,  color  or  form,  and  the  man 
of  the  twentA'-first  or  twenty-second  century  may  be  a  being 
of  pure  intellect,  whose  organization  of  mere  nervous  pulp 
would  be  shattered  by  a  strong-  emotion  like  a  pumpkin  tilled 
with  dynamite.  Perhaps,  however,  in  that  dreary  time  of 
omniscience  to  which  we  are  said  to  be  hastening,  when  ma- 
chinery shall'  have  taken  the  place  of  nature,  and  nothing-  is 
left  to  remind  the  world  of  flowers  but  dried  specimens  in 
botanical  museums,  the  disease  will  become  extinct  equally 
with  its  cause.  At  the  present  time  we  are  fortunatel3^  still 
far  removed  from  this  consummation,  and  the  human,  or  at 
any  rate  the  Anglo-Saxon,  race,  is  warmly  interested  in  de- 
vising- means  of  curing  the  disease. 

It  is  gratifying-  to  think  that,  since  the  lecture  on  which 
this  little  book  is  based  was  delivered  at  the  London  Hospital 
Medical  College  five  3'ears  ago,  and  partly,  perhaps,  owing  to 
the  widespread  interest  which  it  excited,  much  progress  has 
been  made,  and  hay  fever  can  now  no  longer  be  looked  upon 
as  an  opprohrium  rnecUcince. 

Hay  fever,  though  not  dangerous  to  life,  causes  at  certain 
times  such  extreme  discomfort  to  some  of  its  victims  as  to 
make  them  quite  unfit  for  their  ordinary'  pursuits;  many 
others,  without  being  actually  disabled,  are  rendered  utterl}'- 
miserable  during  the  most  agreeable  season  of  the  year. 
Under  these  circumstances,  an  attempt  to  elucidate  the  nature 
of  so  troublesome  a  malady  would  seem  to  be  highl}'  desir- 
able. 

The  affection  has  received  various  names — such  as  ha}' 
asthma,  pollen  catarrh,  summer  catarrh,  rose  cold,  peach  cold, 
and  idiosyncratic  catarrh,  according:  as  the  most  prominent 
symptom,  or  the  supposed  cause  in  a  particular  case,  has  been 
made  the  basis  of  nomenclature;  I  have  thought  it  convenient 
to  make  use  of  the  one  most  commonly  employed  in  this 
country.  (Dr.  Gueneau  de  Mussy  ["  Gaz.  Hebdom.,'"  Januar}^ 
5th,  1872],  proposed  to  call  the  affection  spasmodic  rhino- 
bronchitis;  and  it  has  occurred  to  Dr.  Elias  J.  Marsh,  of 
■Paterson,  New  Jersey,  that  it  might    appropriately  be  de- 
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scribed  as  catarrhus  venenatus.  Dr.  Bos  worth,  of  New  York, 
at  the  meeting-  of  the  American  Laryngological  Association, 
in  May,  1884,  suggested  the  name  rhinitis  vaso-motoria,  whicli 
my  distinguished  pupil.  Dr.  J.  N.  Macl^enzie,  of  Baltimore 
["Maryland  Med.  Journ.,"  June  21st,  1884],  amplified  into  co- 
ryza  vaso-motoria  periodica.  Dr.  Herzog  ["  Mittheil.  d.  Ver.  d. 
Aerzte  in  Steiermark,"  Reprint,  Wien,  1882],  had  already  pro- 
posed the  term  rhinitis  vaso-motoria  for  nervous  sneezing-.  Dr. 
J.  N.  Mackenzie  nows  calls  the  complaint  coryza  s^nnpathetica. 
Great  practical  inconvenience,  however,  will  result  if  every 
writer  on  the  subject  insists  on  substituting  a  term  of  his  own 
devising  for  the  familiar  and  generally  recognized  name.) 

The  disease  may  be  defined  to  be  a  peculiar  affection  of 
the  mucous  membrane  of  the  eyes,  nose,  and  air-passages, 
giving  rise  to  catarrh  and  asthma,  almost  invariabl^^  caused 
by  the  action  of  the  pollen  of  gi^asses  and  flowers,  and  there- 
fore prevalent  only  when  they  are  in  blossom. 

The  history  of  the  affection  is  interesting  in  many  respects, 
and  appears  to  show  either  that  the  complaint,  like  influenza 
and  cholera,  did  not  occur  in  Europe  in  the  "  good  old  times," 
or  that  it  was  entirely  overlooked  till  a  comparatively  recent 
period. 

The  circumstance,  already  referred  to,  tliat  the  disease  does 
not  actually  kill,  and  the  resemblance  of  its  different  forms  to 
some  other  complaints,  tend  to  support  the  view  that  the 
older  physicians  may  not  have  observed  this  transitory  affec- 
tion; but,  on  the  other  hand,  the  fact  that  it  has  certainly 
become  more  common  in  the  last  few  years  would  seem  to 
prove  either  that  irritating-  properties  have  been  newly  ac- 
quired by  certain  vegetable  bodies,  or  that  the  wear  and  tear 
of  the  so-called  "  higher  civilization  "  of  modern  life  has  led  to 
the  more  frequent  development  of  the  nervous  temperament, 
resulting-  in  a  peculiar  idiosyncrasy,  which  renders  us  vulner- 
able in  a  new  way.  (When  it  is  remembered  that  new  forms 
of  animal  life  suddenly  arise,  become  widely  diffused,  and  then 
entirely  disappear,  it  is  certainly  by  no  means  improbable 
that  vegetable  matter  may  acquire  new  properties.  No  trace 
remains  of  the  beetle  which  suddenly  appeared  in  Colorado  a 
few  years  since,  and  by  its  spread  through  America  caused 
such  wide  devastation  of  the  potato-root.  In  the  case  of 
vegetables,  new  forms  of  blight  have  appeared  from  time  to 
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time  which  have  caused  widespread  destruction  among-  vines, 
hops,  roses,  and  other  plants.) 

But,  though  the  older  ph3'sicians  did  not  recognize  a  speci- 
fic complaint  affecting  numbers  of  people  during  a  certain 
season,  many  isolated  examples  are  recorded  of  persons  who 
suffered  from  catarrh  or  asthma  in  the  presence  of  roses. 
(See  Chapter  on  Rose  Cold.) 

As  early  as  the  year  1802,  Heberden  had  noticed  that 
catarrh  was  sometimes  periodic,  occurring,  in  certain  cases, 
every  summer  for  a  month,  and  occasionally  lasting  through- 
out the  whole  of  that  season.  ("  Commentarii  de  Morborum 
Historia  et  Curatione,"  p.  118  et  seq.,  cap.  24,  Londini,  1802. 
It  is  to  be  noted  that  Heberden  is  speaking  expressly  of 
chronic  catarrh,  and  there  is  nothing  in  his  words  to  show 
that  he  even  dimly  recognized  the  characteristic  group  of 
phenomena  to  which  the  name  "  hay  fever "  is  now  generally 
attached.  From  the  context  it  is  evident  that  the  examples 
of  summer  cold  to  which  he  refers  had  no  special  significance 
for  him  beyond  other  varieties  which  he  mentions,  such  as 
catarrh  recurring  ever^'  night,  or  at  longer  intervals;  or 
catarrh  continuing  through  every  season  of  the  year  except 
the  summer.  The  following  is  the  whole  passage  in  the  ori- 
ginal Latin:  "Interdum  tamen  fit  morbus  [sc.  catarrhus] 
longus  et  paucis  intermissionibus  perseverat,  modo  aliquot 
menses,  modo  annos  quatuor;  modo  redit  singulis  noctibus 
per  decennium,  modo  bis  in  mense  per  multos  annos.  Quinque 
Eegris  contigit  graviter  laborare  hoc  morbo  per  mensem 
omni  aestate,  almra  totam  cestatem  afflixit  quotannis;  alius 
nunquam  nisi  restate  ab  eo  liber.")  The  first  detailed  account 
of  ha\-  fever  was  given  bj'  Bostock,i  who,  in  1819,  described  a 
''  periodical  affection  of  the  eyes  and  chest,"  from  which  he 
was  himself  a  sufferer.  In  1828,^  this  physician  published 
some  further  observations  of  the  complaint,  under  the  name 
of  "summer  catarrh";  in  the  same  year,  MacCulloch^  speaks 
of  it  as  a  "well-known  disorder,"  and  mentions  that  the  term 
hay  fever  had  lately  become  fashionable.  A  short  paper  on 
"  Hay  Asthma,"  by  Gordon,^  appeared  in  1829,  and,  in  1831, 
Elliotson  5  gave  a  brief  description  of  the  complaint.  A  few 
years  later,  the  same  physician  ^  discussed  the  subject  more 
fuU^',  and  mentioned  that  a  patient  had  suggested  to  him  that 
pollen  was  the  probable  cause  of  the  affection. 


8  Hay  Fever  anei  Paroxysmal  Sneezing. 

In  1837  a  case  was  described  \>y  J.  J.  Cazenave^,'''  of  Bor- 
deaux, wliicli  in  its  essential  features  resembled  "  hay  fever  " 
as  we  now  know  it.  Cazenave  recommended  his  patient  to 
wear  "  gog-g^les/^  being  so  far  as  I  know  the  first  to  propose 
this  means  of  protection.  He  also  attempted  to  prepare  the 
nasal  mucous  membrane  for  the  enemj^'s  attack  by  hardening- 
it  with  nitrate  of  silver.  Cazenave  attributed  the  complaint 
to  the  effect  of  light  and  does  not  seem  to  have  known  that  it 
had  been  described  before. 

In  1852  Swell/  of  New  York,  described  the  disease  as  it  is 
met  with  on  the  other  side  of  the  Atlantic,  being-  apparently 
unaware  that  the  complaint  had  been  observed  before.  He 
was  the  first  to  distinguish  the  two  varieties  which  occur  in 
America  in  the  summer  and  autumn  respectively.  A  typical 
example  of  the  asthmatic  form  occurring-  in  America  in  the 
autumn  was  recorded  by  Drake  in  1854.^  Scattered  cases 
were  reported  by  American  physicians  within  the  next  few 
years.  ^^ 

In  1859  Laforg-ue/^  of  Toulouse,  described  two  cases  which 
he  had  met  with.  Both  the  patients  were  women,  and  he  was 
led  to  reg-ard  the  disease  as  neurotic  in  its  orig-in  and  as  being- 
directly  excited  by  heat.  In  1860  an  interesting  case  was  re- 
ported by  an  anonymous  French  writer.^^  The  patient  had 
tried  all  sorts  of  remedies  to  no  "purpose  till  he  fell  in  with  an 
Englishman  (not  a  medical  man),  who  enlightened  him  as  to 
the  true  nature  of  his  ailment.  After  that  he  was  able  to  get 
through  the  summer  in  comfort  by  avoiding  the  cause  of  his 
suffering.  In  the  same  year  Dechambre  ^^  reported  two  cases, 
one  of  them  in  a  landscape-painter,  surel3^amost  unlucky  sub- 
ject for  hay  fever.  Dechambre  was  of  opinion  that  some  "  oc- 
cult atmospheric  influence"  was  the  cause  of  the  disease. 
Hervier,^^  who  also  believed  in  the  meteorological  origin  of  the 
complaint,  related  three  cases  soon  afterward. 

A  systematic  inquiry  into  all  the  circumstances  of  the  dis- 
ease was  made  in  1863  \)y  Phoebus,^^  of  Giessen,  whose  own  per- 
sonal observation  was,  however,  confined  to  a  single  case. 
Unlike  most  of  the  other  writers  upon  the  subject,  moreover, 
he  did  not  himself  suffer  from  the  complaint.  His  method 
consisted  in  issuing  circulars  and  advertisements  inviting 
medical  men  all  over  the  world  to  send  him  answers  to  a  scries 
of  questions  so  framed  as  to  embrace  ever^^  possible  kind  of 


3-     fertile  meadow  grass  iPoa  fertilis)  ™»->- .  ^  >"• 

4.     Meadow  fox-tail   i-llopect,rus  ^ratjnsh. 


-  „ _„  .i.cauow  grass  Q/'ort  /,•/ 

6.  A\  ood  meadow  grass  (.Poa  nemoralis) 

7.  Perennial  Rye  (Lolium  A'rcnne^ 
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information  about  the  causes,  symptoms,  and  progress  of  the 
disorder;  its  periods  of  prevalence;  it*s  geographical  and 
ethnolog-ical  distribution;  and  its  prevention  and  treatment. 
In  this  manner  a  vast  quantity  of  facts  and  observations  were 
collected  (it  was  in  reply  to  this  appeal  that  all  the  cases 
reported  by  the  French  writers  just  mentioned,  except  Caze- 
nave,  were  published),  and  from  these  Phoebus  endeavored  to 
extract  a  complete  theory  of  the  disease.  During-  the  ensuing- 
ten  years  pamphlets  on  hay  fever  were  published  by  Abbott 
Smith,'*^  Pirrie,^"  and  Moore,^^  dealing-  with  the  disorder  from 
various  points  of  view,  but  all,  more  or  less,  showing-  a  dis- 
position to  limit  the  cause  of  its  development  to  emanations 
from  i)lants. 

In  1869  a  theorj^  of  hay  fever  was  propounded  by  Helm- 
holtz,^^  who  was  himself  a  sufferer  from  the  complaint.  He 
held  that  the  symptoms  were  produced  b^'  vibrios  (sec  p.  39), 
which,  althoug-li  existing-  in  the  nasal  fossae  and  sinuses  at 
other  times,  were  excited  to  activity  only  by  summer  heat. 
He  professed  to  have  found  a  ready  means  of  relief  and  even 
of  prevention,  in  the  injection  of  quinine,  which  Binz  had 
shortly  before  shown  to  be  poisonous  to  infusoria.  Subsequent 
experience  has  not  confirmed  Helmholtz's  conclusions.  In  the 
following-  year  a  short  paper  was  written  by  Roberts,^**  in 
which  he  claimed  to  have  been  the  first  to  observe  that  ex- 
cessive coldness  of  the  tip  of  the  nose  is  "the  pathog-nomic " 
sjniiptom  of  hay  fever,  and  desired  to  have  due  credit  awarded 
to  him  for  this  remarkable  discovery ! 

In  1872  Dr.  Morrill  Wyman,  who  had  described  the  disease 
in  his  lectures  at  Harvard  in  1854,''^^  published  a  monograph  ^^ 
in  which  he  conclusively  established  that  there  are  two  distinct 
forms  of  hay  fever  In  America — one  occurring-  in  May  and  June 
and  corresponding  to  Eng-lish  hay  fever,  and  a  later  variety 
peculiar  to  America,  which  he  called  "Autumnal  Catarrli." 
In  the  same  year  Dr.  Gueneau  de  Mussy  published  a  some- 
what elaborate  account  of  hay  fever  under  the  name  of  rhino- 
bronchite  spasmodique.'^^  He  thinks  that  it  is  nearly  alwaj's 
connected  with  a  g-out}'  diathesis  (Dr.  J.  J.  Merriman,  himself 
a  martyr  to  the  complaint,  says,  in  speaking-  of  his  own  case 
[private  letter,  dated  June  18th,  1885],  "We  were  a  family  of 
eig-ht;  it  affected  us  alternately,  independently  of  sex;  and  we 
inherit  gout  from  my  father  and  grandfathei-.     I  think  I  trace 
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it  more  in  gouty  families"),  and  compares  it  to  certain  gouty 
eruptions  on  the  slcin.  He  points  out  that  gout,  urticaria, 
asthma,  and  haj'  fever  are  often  found  in  the  same  family, 
though  not  all,  perhaps,  existing  in  every  member  of  it.  These 
conditions  may  also  alternate  with  each  other  in  the  same  in- 
dividual. Granular  pharynx  or  some  local  congestion  in  the 
upper  air-passages  is  often,  according  to  him,  a  focus  from 
which  the  disease  ma^''  radiate  to  other  parts. 

In  1873  Dr.  Blackley,^^  of  Manchester,  produced  a  work 
which  is  a  model  of  scientific  investigation.  B3'  a  most  in- 
genious and  carefully-conducted  series  of  experiments  he 
proved  that,  in  his  own  person  at  least,  the  pollen  of  grasses 
and  flowers  was  the  sole  cause  of  hay  fever,  and  that  in  the 
case  of  two  other  patients  the  severity  of  the  disease  bore  a 
direct  relation  to  the  amount  of  pollen  in  the  air.  His  sub- 
sequent observations  make  it  extremely  probable,  indeed 
almost  certain,  that  though  transient  irritation  of  the  mucous 
membrane  may  occasionally  be  caused  by  simple  dust,  pollen 
is  in  fact  the  true  materies  morbi  of  summer  catarrh.  In  1876 
a  short  treatise  was  published  b}^  the  late  Dr.  Beard,^^  of  New 
York,  in  which  he  dealt  with  the  complaint  as  it  is  met  with 
in  the  United  States.  His  information  was  collected  chiefly 
by  circulars  after  the  manner  of  Phoebus;  but,  more  fortu- 
nate than  the  German  inquirer.  Beard  had  himself  seen  and 
treated  many  cases.  He  received  replies  from  over  two 
hundred  patients,  and  on  these  data  he  came  to  the  conclusion 
that  the  immediate  exciting  causes  are  more  than  thirt}'  in 
number,  and  that  further  investigations  may  extend  the 
number  of  secondary  causes  to  fift^^  or  even  a  hundred.  Beard 
showed  clearly  from  his  statistics  that  a  large  proportion  of 
the  sufferers  are  of  nervous  temperament,  and  that  nerve- 
tonics  are  of  considerable  value  in  the  treament  of  the  affec- 
tion. 

In  1877  an  important  essay  appeared  from  the  pen  of  Dr. 
Marsh ,2^  in  which,  while  accepting  the  pollen  theory  in  general, 
he  endeavored  to  prove  that  in  America  the  pollen  of  the 
Roman  wormwood  was  the  onl}^  one  which  excited  the  com- 
plaint. Marsh  also  made  some  interesting  comparisons  be- 
tween the  effects  of  the  Rhus  toxicodendron  on  the  skin,  and 
those  of  pollen  on  the  mucous  membrane. 

In  the  year  1883  an  entirely  new  doctrine  was  put  forward. 


Hay  Fever  and  Paroxysmal  Snccciiig. 


II 


Ignoring-  external  or  atmospheric  causes,  Dr.  Daly,"  of  Pitts- 
burg-, maintained  that  the  etiology  of  the  complaint  was  to  be 
found  in  the  intrinsic  conditions  of  the  nose,  and  he  reported 
three  cases  of  hay  fever  which  had  been  cured  b\-  surgical 
treatment.  He  has  since  been  followed,  though  Avith  some 
differences  of  opinion,  in  the  same  line,  by  Dr.  Roe,'^^  Professor 
Hack,29  Dr.  Harrison  Allen,3o  and  Dr.  J.  N.  Mackenzie.^i  The 
views  of  these  practitioners  will  be  considered  in  detail  further 
on;  but  it  may  be  stated  here,  in  general  terms,  that  the 
doctrine  that  hay  fever  depends  on  chronic  disease  of  the  nose 
is  open  to  the  following  fundamental  objections,  {a)  that  only 
an  insignificant  proportion  of  the  many  sufferers  from  nasal 
disease  are  affected  by  the  pollen  of  plants;  (5)  that  in  many 
of  the  worst  cases  of  hay  fever  there  is  absolutely  no  evidence, 
objective  or  subjective,  of  disease  within  the  nose;  (c)  that  the 
pathological  theory  entirely'  ignores  the  racial  limitation  of 
the  disease;  (cZ)  that  the  new  doctrine  altogether  fails  to  ac- 
count for  the  limitation  of  the  complaint  to  one,  or  at  most 
two,  brief  seasons  of  the  3"ear,  a  circumstance  which  of  itself 
marks  off  hay  fever  by  a  "scientific  frontier"  from  the  whole 
motley  host  of  ailments  which,  according  to  the  teaching  at 
present  fashionable  in  certain  quarters,  take  origin  from  a 
disordered  nose.  This  limitation  is  so  evident  that  even  the 
literature  of  the  disease  participates  in  it,  and  bursts  into 
bloom  yearlj^  with  the  flowers  and  grasses,  fading  away  again 
with  them  and  dying  with  the  "  last  rose  of  summer,"  or  its 
American  equivalent  in  the  "  fall," 

Dr.  Sa  jous,  ^^  though  agreeing  in  practice  with  the  writers 
just  mentioned,  differs  from  them  in  theory,  inasmuch  as  he 
fullj^  accepts  the  doctrine  that  hay  fever  is  caused  by  pollen 
acting  on  a  specially  sensitive  mucous  membrane.  He  claims 
to  cure  the  disease  by  destroying  the  "sensibility  of  the  parts 
to  the  foreign  elements  which  excite "  it.  One  of  the  cases 
which  he  relates  is  in  itself  a  refutation  of  the  view  which  at- 
tributes all  the  mischief  to  the  nose.  By  surgical  treatment 
applied  to  the  nose  a  lady  was  rendered  invulnerable  as  far 
as  that  organ  was  concerned,  but  the  idiosj'ncrasy  still  re- 
mained in  force  in  her  eyes  which  had  not  been  treated. 

An  excellent  account  of  hay  fever,  with  a  very  accurate 
bibliography  of  the  disease,  has  appeared  since  the  publica- 
tion of  the  fourth  edition  of  this  work,  from  the  p(>n  of  Dr. 
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Oscar  Beschorner,  of  Dresden.^^  The  subject  matter  was  orig- 
inall}'-  delivered  as  a  lecture  before  the  "  Society  of  Naturalists 
and  Physicians  "  at  Dresden,  ni  November,  1885.  The  author 
considers  that  "  the  basis  of  the  disease  is  an  inherited  or  ac- 
quired nervous  and  idiosyncratic  disposition  in  relation  to  cer- 
tain emanations  from  plants,  the  outbreak  of  the  attack  being- 
favored,  if  not  directly  caused,  in  the  greatest  number  of 
cases  by  morbid  conditions  of  the  nose." 

In  accordance  with  the  usual  method  of  dealing  with  eti- 
olog}',  the  causes  of  hay  fever  may  be  conveniently  divided 
into  predisposing  and  the  exciting. 

The  predisposing  cause  of  the  complaint  is  the  possession 
of  a  peculiar  idiosyncrasy,  but  on  what  that  idiosyncrasy  de- 
pends is  quite  unknown.  Indeed  it  would  cease  to  be  an  idio- 
sj-ncrasy  if  a  satisfactory  explanation  could  be  given. 
Whether  it  is  due  to  some  local  abnormality  affecting  the 
structure  of  the  mucous  membrane,  the  capillaries,  or  the  pe- 
riphery of  the  nerves,  but  of  too  delicate  a  nature  to  admit  of 
detection  by  available  methods  of  research,  cannot  be  deter- 
mined. Among  the  sufferers  one  may  here  ;;nd  there  be  found 
who  is  affected  with  chronic  diseases  of  the  nose,  but  most  of 
them  appear  to  be  perfectly  healthy  as  regards  that  organ, 
except  during  the  short  period  when  they  are  attacked  by  hay 
fever.  While  millions  of  people  are  exposed  to  the  cause  of 
the  affection,  very  few  actuallj^  suffer  from  it.  The  idios3m- 
crasy  is  not,  as  a  rule,  congenital,  like  most  others,  but  in 
most  cases  is  suddenly  developed  without  apparent  reason. 
Once  acquired,  however,  it  is  seldom  lost,  the  predisposition, 
on  the  contrar}',  seeming'  rather  to  increase  with  each  recur- 
ring summer. 

The  idea  that  idiosyncrasy  has  anything  to  do  with  hay 
fever  has  been  so  violently  assailed  since  this  little  treatise 
was  first  published,  that  it  has  become  necessary  to  make  a 
few  remarks  on  this  subject.  The  term  idiosyncrasy  has  been 
described  as  a  mere  asylum  ignorantioi,  but  it  seems  to  me, 
on  the  contrary,  to  be  a  convenient  denomination  for  obscure 
groups  of  phenomena,  the  causation  of  which  is  unknown. 

If  pressed  for  a  definition,  I  should  say  that  idiosyncrasy 
may  be  looked  upon  as  an  exceptional  state  of  the  constitution 
(I  do  not  consider  that  the  perverted  taste,  or  the  unreasona- 
ble cravings  resulting  from  a  diseased  condition  or  a  physio- 
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log"ical  process,  ought  to  be  considered  as  idios^'iicrasies)  shown 
in  a  few  pe-i"sons  by  a  pecuhar  sensibility,  not  possessed  by  the 
bulk  of  mankind,  to  certain  agents,  which  manifests  itself  by 
certain  definite  phenomena.  One  of  the  most  familiar  forms 
of  idiosyncrasy''  is  that  shown  by  people  who  cannot  eat  crab- 
fish  without  suffering  from  nettle-rash.  In  this  case  a  few 
persons  (that  is,  few  in  proportion  to  the  mass  of  mankind) 
show  a  peculiar  susceptibility  to  something  contained  within 
the  flesh  of  the  crab,  while  the  eruption  constitutes  the  definite 
phenomenon.  No  explanation  of  this  train  of  S3'mptoms  has 
ever  been  given.  Is  it  due  to  a  peculiar  condition  of  the  nerves 
of  the  stomach,  or  to  some  exceptional  quality  of  the  blood  in 
the  vessels  of  that  organ  ?  It  is  impossible  to  answer  this 
question.  While  crab  is  the  shell-fish  which  most  frequently 
gives  rise  to  urticaria,  the  lobster  produces  it  in  a  smaller 
number  of  people,  and  the  oj-ster  in  a  lesser  number  still.  It 
is  ver}'  strange,  too,  that  with  some  persons  so  different  an 
article  of  diet  as  fruit  should  be  capable  of  producing  the  same 
rash,  but  it  is  well  known  that  strawberries  have  this  effect. 
In  some  persons  quinine  when  taken  internally'  produces  a 
similar  rash,  and  not  unfrequently  this  peculiarity  affects  sev- 
eral brothers  and  sisters.  Again,  in  the  case  of  certain  indi- 
viduals, eggs  invariablj'^  cause  sickness  or  even  symptoms  of 
actual  poisoning;  and  there  are  several  other  idiosyncrasies 
equally  well  known.  (The  following  letter,  from  a  distin- 
guished man  of  letters,  gives  a  striking  example  of  this  idio- 
syncras}'  transmitted  through  four  generations:  "My  daugh- 
ter tells  me  that  you  are  interested  in  the  ill  effects  which  the 
eating  of  eggs  has  upon  her,  upon  me,  and  upon  my  father 
before  us.  I  believe  my  grandfather,  as  well  as  my  father, 
could  not  eat  eggs  with  impunity.  As  to  my  father  himself, 
he  is  nearly  80  years  old;  he  has  not  touched  an  k^^^  since  he 
was  a  young  man,  therefore  he  can  give  no  precise  or  reliable 
account  of  the  symptoms  the  eating  of  eggs  produces  in  him. 
But  it  wasn't  mere  '  stomach-ache '  that  ensued :  but  much 
more  immediate  and  alarming  disturbances.  As  for  me,  the 
peculiarity  was  discovered  when  I  was  a  spoon-fed  child.  On 
several  occasions  it  was  noticed  [that  is  my  mother's  account] 
that  I  fell  ill  without  apparent  cause;  afterward  it  was  recol- 
lected that  a  small  portion  of  the  yolk  of  qv^'^  had  been  given 
to  me.     Eclaircissement  came  immediately  when  after  taking 
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a  single  spoonful  of  egg  I  fell  into  such  an  alarming  state  that 
the  doctor  was  sent  for.  The  effect  seems  to  have  been  just 
the  same  that  is  produced  upon  my  daughter  now;  something 
tliat  suggested  brain  congestion  and  convulsions.  From  time 
to  time,  as  a  boy  and  a  young  man,  I  have  eaten  an  ^^^  by 
way  of  '  trying  again/  but  always  with  the  same  result — a  feel- 
ing that  I  had  been  poisoned;  and  yet  all  the  while  I  liked 
eggs.  Then  I  never  touched  them  for  years.  Later,  I  have 
tried  again,  and  tind  that  the  ill  effects  are  gradually  wearing 
off.  With  my  daughter  it  is  different;  she,  I  think,  becomes 
more  susceptible  as  time  goes  on;  and  the  effect  upon  her  is 
more  violent  than  in  my  case  at  any  time.  Sometimes  an  %^^ 
has  been  put  with  coffee  unknown  to  her,  and  she  has  been 
seen  immediately  afterward  with  her  face  alarmingly  changed, 
eyes  swollen  and  wild,  the  whole  face  crimson ;  the  look  of 
apoplexy.  This  is  her  own  account:  'An  ^^^,  in  any  form, 
causes  within  a  few  moments  great  uneasiness  and  restless- 
ness. The  throat  becomes  contracted  and  painful,  the  face 
crimson  and  the  veins  swollen.  These  symptoms  have  been 
so  severe  as  to  suggest  that  serious  consequences  might  fol- 
low.' To  this  I  may  add  that  in  her  experience  and  my  own, 
the  newer  the  *i^s„  the  worse  the  consequences.") 

It  would  be  easy  for  any  one  with  sufficient  leisure  for  such 
an  inquiry  to  fill  a  goodly  volume  with  well- authenticated 
cases  of  remarkable  idiosyncrasy.  A  few  will  suffice  to  give 
an  idea  of  the  vast  variety  of  individual  peculiarities  of  this 
sort.  Thus  we  find  persons  strangely  affected  by  vegetable 
substances,  such  as  plants,  flowers,  and  fruits  of  different  kinds. 
Scaliger  tells  of  a  girl  who  fainted  at  the  sight  of  lilies,  and 
who  felt  as  if  she  were  going  to  die  if  she  smelt  them.^^  Other 
similar  cases  are  on  record.^^  Roses  have  caused  much  suffer- 
ing to  susceptible  individuals.  We  hear  of  a  monk  Avho  fainted 
at  the  sight  of  one;^^  of  a  lady  who  fainted  at  the  smell  of 
red  roses,  though  she  was  fond  of  putting  white  roses  in  her 
hair; 3'  and  of  a  bishop  who  literally  "died  of  a  rose  in  aro- 
matic pain."  ^^  Triller  also  mentions  this  case.^^  Schneider, 
who  may  be  called  the  father  of  rhinology,  relates  the  case 
of  a  woman  in  whom  the  smell  of  orange  flower  produced  syn- 
cope.^" Nathaniel  Highmore  says  "  that  he  personally  knew 
a  man  in  whom  the  slightest  smell  of  musk  caused  intense 
headache  followed  by  epistaxis.     A  valiant  soldier  could  not 
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bear  the  sight  or  smell  of  pinks;  ^^  Lord  Barr^-more,  a  veteran 
warrior,  and  a  man  of  strong-  mind,  swooned  at  the  sight  of  a 
tansy ;  ^^  and  J.  C.  Scaliger,  the  great  scholar,  who  had  been  a 
soldier  for  a  considerable  portion  of  his  life,  confesses  that  he 
could  not  look  on  a  water-cress  without  shuddering :  "  I  who 
despised  not  onl^^  steel,  but  even  thunderbolts,  who,  in  two 
sieges  (in  one  of  which  I  commanded)  was  the  only  one  that 
did  not  complain  of  the  food  as  unfit  or  horrible  to  eat,  am 
seized  witli  such  shuddering  horror  at  the  sight  of  a  cress 
that  I  am  forced  to  go  away.""*^  One  of  his  children  was  m 
the  same  plight  as  regards  that  innocent  vegetable  cabbage. 
Then,  Avith  regard  to  animals,  there  are  idiosyncrasies  not  less 
remarkable.  We  read  of  a  Dane  of  herculean  frame  who  had 
a  horror  of  cats.  He  was  asked  to  supper  where,  by  w^ay  of 
practical  joke,  a  live  cat  was  put  on  the  table  in  a  covered 
dish.  The  man  began  to  sw-eat  and  shudder  Avithout  knoAA'ing 
Avhy,  and  Avhen  the  cat  Avas  shoAA'n  to  him  he  killed  his  host  in 
a  paroxysm  of  terror.  Another  man  could  not  cA'en  see  the 
hated  form  in  a  picture  AA-ithout  breaking  out  in  a  cold  SAveat, 
and  feeling  a  sense  of  oppression  about  the  heart.^^  All  Robert 
Bo3'le's  philosophy  could  not  make  him  endure  the  sight  of  a 
spider,  though  he  had  no  aversion  to  the  society  of  A^enomous 
snakes, toads, and  such  like  " fearful AA'ild  fo\Al.'' ^^  As  regards 
sounds,  Ave  haA'e  it  on  the  authority  of  the  Father  of  Medicine, 
that  Nicanor  had  the  greatest  horror  of  the  sound  of  the  flute 
by  night,  although  it  delighted  him  in  the  daytime.^''  A  cer- 
tain unhappy  AA-ight  could  not  hear  his  OAA-n  name  AA'ithout  being 
throAvn  into  couAulsions.^^  One  of  the  most  curious  forms  of 
idios3'ncrasy  on  record  is  that  of  a  student  Avhom  the  very 
sight  of  an  old  AA'oman  depriAed  of  his  senses.  On  one  occasion 
he  Avas  carried  out  from  a  party  in  a  dying  state,  caused  pre- 
sumabl}'  by  t]ie  "  abhorred  aspect "  of  the  chaperons.  This 
list  might  be  extended  almost  indefinitel3',  but  the  mere  enu- 
meration of  such  "  freaks  of  nature ''  can  throAv  no  light  on  the 
subject  of  idiosyncrasy.  It  AA-ould  be  a  great  mistake  to  sup- 
pose that  these  peculiarities  are  matters  of  fancj^,  or  to  dis- 
miss them  as  hysterical.  Within  certain  limits  every  indiA'id- 
ual  has  his  oaa'u  idiosyncrasies,  Avhich  only  become  remarkal)le 
AA'hen  developed  to  excess  in  some  one  direction.  EA'ery  one  is 
conscious  that  there  are  articles  of  food  or  drink  AA'hich  do  not 
'•'suit''  liini,  and  that  in  otlier  matters  he  has  likes  and  dislikes 
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for  which  his  reason  fails  to  account.  There  is  nothing  more 
strange  in  a  physical  idiosyncrasy  like  those  just  related  than 
in  the  mental  or  moral  peculiarities,  or  rather  individualities, 
the  sum  of  which  makes  up  a  man's  character,  and  differen- 
tiates him  from  his  neighbors.  Our  "  rude  forefathers  "  noted 
such  facts  as  they  found  them,  without  attempting  to  account 
for  them.  Nowadays  we,  knowing  really  nothing  more  about 
the  matter,  make  a  show  of  explaining  such  vagaries  by 
means  of  learned  words  like  neurosis,  which,  like  the  old  defi- 
nition of  orthodoxy,  simply  means  your  -osis  or  my  -osis,  and 
leaves  things  precisely  as  they  were.  Nervous,  of  course,  all 
such  manifestations  are,  for  all  the  secrets  of  man's  being  lie 
hid  in  his  nervous  system,  but  of  the  conditions  giving  rise  to 
them  we  are  at  present  entirely  ignorant. 

Dr.  Marsh  has  suggested  that  the  Rhus  toxicodendron,  or 
poison-ivy  (the  earliest  account  of  this  plant  appears  in  the 
"  Canadensium  Plantarum  Historia,"  Parisiis,  1635,  p.  96  [cap. 
XL.],  under  the  name  of  Edera  Trifolia  Canadensis.  The  work 
contains  a  drawing  of  the  rhus,  but  the  author  says  nothing 
as  to  its  properties,  either  poisonous  or  therapeutic),  affords  a 
good  example  of  an  idiosyncrasy  analogous  to  that  which  is 
observed  in  the  case  of  pollen,  and  the  action  of  the  Rhus 
venenata,  or  poison- ash,  would  seem  to  be  equally  in  point. 
These  plants,  during  the  night,  or  in  the  daytime  when  grown 
in  shady  places,  or  even  in  open  ground  if  the  sun  be  not  shin- 
ing, have  the  power  of  secreting  in  their  tissues  an  acrid  juice, 
and  emitting  a  poisonous  vapor,  which  appears  to  affect  some 
people  very  injuriously,  while  others  apparently  escape  un- 
hurt. The  following  "  is  a  good  example  of  the  action  of  the 
Rhus  venenata.  The  Rev.  Dr.  Buchanan,  of  Charlestown,  when 
on  a  botanical  expedition  near  that  place,  found  a  specimen  of 
the  poisonous  ash,  and,  knowing  its  effects  upon  himself,  ad- 
vised his  friends  not  to  pluck  it.  In  spite  of  this,  however, 
several  of  the  party  picked  the  leaves.  One  of  these  suffered 
from  an  inflamed  arm,  two  from  inflammation  and  ulceration 
of  the  hands  with  erysipelatous  rash  on  the  arms,  while  the 
rest  of  the  party  escaped  without  any  injury.  On  reaching 
home,  the  doctor  found  a  branch  hidden  among  other  speci- 
mens by  a  practical  joker  who  was  skeptical  as  to  the  effects 
of  the  plant.  Next  day  symptoms  of  poisoning,  viz.,  swelling 
of  the  whole  trunk  and  of  the  lower  extremities,  attended  with 


Hay  Fever  and  Paroxysmal  Sneezi>ig.  ly 

intolei'able  pain  and  irritation,  confined  him  to  bed,  where  he 
was  obliged  to  remain  for  several  days;  and  he  was  unable 
to  resume  his  duties  for  some  weeks. 

Fontana,^''  whose  observations  are  especially  interesting 
because  he  had  made  very  careful  studies  in  connection  with 
the  venom  of  snakes  (his  book  having  been  the  principal  au- 
thority- on  that  subject  until  the   appearance   of   Dr.   Weir 
Mitchell's  valuable  researches/^  and  the  more  recent  investi- 
gations of  Dr.  Norris  Wolfenden  ^^),  says  that  he  would  have 
liked  to  have  made  a  regular  series  of  experiments  on  the 
Rhus  toxicodendron,  but  had  to  give  it  up,  as  he  poisoned  him- 
self on  three  consecutive  occasions  with  its  leaves.     From  his 
experiments  with  the  poison  of  serpents,  he  was  strongly  im- 
pressed with  the  idea  that  no  injury  could  be  done  unless  the 
skin  was  broken,  but  this  did  not  prove  to  be  the  case  with 
the  rhus,  for  he  was  once  attacked  by  a  severe  disease  resem- 
bling er^'sipelas  (three  days  after  touching  the  back  of  his 
hand  dark  spots  appeared ;   this  was  followed  by  swelling  of 
the  face,  especially"  about  the  eyelids,  and  the  lobes  of  the  ears. 
There  was  terrible  heat  of  the  skin  for  a  fortnight,  and  un- 
bearable itching  for  another  fortnight,  especially  between  the 
fingers,  which  were  red  and  covered  here  and  there  with  vesi- 
cles full  of  transparent  fluid.     There  was  no  fever,  but  the 
pulse  was  greath'  disturbed.     There  was  oedema  of  the  face, 
and  the  attack  ended  with  desquamation  of  the  cuticle),  after 
mereh-  touching  the  back  of  his  hand  with  a  leaf  so  lightly" 
that  he  hardly  perceived  any  sensation ;  and  on  two  other  oc- 
casions, somewhat  similar  symptoms  were  produced  on  merely 
touching  the  leaves.     The  juice  of  the  plant,  however,  when 
directly  applied  to  the  hands  of  two  gardeners,  did  not  cause 
any  efl'ect  at  all.     (I  am  not  quite  sure  whether  the  effect  which 
Rhus  toxicodendron  has  on  certain  individuals  is  so  good  an 
example  of  idiosyncrasy  as  Dr.  Marsh  imagines.     Orfila,  how- 
ever, reports  a  case  which  supports  Dr.  Marsh's  view;  for  he 
relates  that  a  gardener  suflcred  from  a  severe  attack  of  poi- 
soning after  merely  cutting  some  twigs  of  the  Rhus,  while  Dr. 
Boullou  actually  inoculated  himself  with   the  juice,  without 
being  at  all  affected.     As  the  conditions  under  which  the  plant 
secretes  the  acrid  juice  are  well  l<nown,  it  does  not  appear 
probable  that  any  fallacy  in  this  experiment  could  have  arisen 
as  regards  the  circumstances  under  which  the  juice  was  ex- 
XI— 2 


1 8  Hay  Fever  and  Paroxysmal  S)ieezing. 

tracted  [Orfila,  "Traite  cle  Toxicologie/'  5th  ed.,  t.  ii.,  p,  133, 
Paris,  1852].  Fontana  sug-g-ests  that  the  invulnerabiUty  of 
some  persons  may  be  due  to  a  thick  epidermis.  As  the  plant 
is  common  in  certain  parts  of  the  United  States  and  Canada, 
I  would  suggest  to  some  of  \\\j  fellow-workers  in  America  that 
they  should  make  a  series  of  investigations  with  it.) 

A  remarkable  instance  is  on  record  in  which  similar  effects, 
though  to  a  much  less  violent  degree,  were  j)roduced  by  roses. 
It  is  related  of  a  lady  named  Heneage,  one  of  Queen  Eliza- 
beth's bed-chamber  women,  who  had  an  antipathy  to  the 
flower,  that  in  order  to  test  the  genuineness  of  the  case,  a 
rose  was  placed  upon  her  cheek  when  she  was  asleep.  The 
result  was  that  blisters  were  raised  on  her  skin.^^  Another 
case  which  bears  more  directly  on  the  subject  of  hay  fever  is 
related  b}-  Elliotson.^^  A  lad^^  who  was  a  victim  to  the  dis- 
ease in  the  ordinary  way  told  him  that  on  handling  flowers  of 
grass  "her  hands  always  became  instantly  inflamed."  If  this 
case  be  accepted  as  true — as  it  can  hardly  fail  to  be,  consider- 
ing the  authority  on  which  it  is  given — it  may  be  said  to  prove 
the  idiosjmcrasy  theory.  Nasal  disease,  even  with  the  most 
tortuously  reflex  complications,  could  hardly  account  for  the 
special  susceptibility  which  must  have  existed  in  this  lady's 
skin.  But  if  such  individual  vulnerability  by  a  particular  ir- 
ritant is  found  in  skin,  a  fortiori  it  may  occur  in  mucous  mem- 
brane, which  is  all  that  is  here  contended  for. 

Where  a  true  idios3mcrasy  exists,  it  produces  its  effects, 
independently  of  the  consciousness  of  the  person  concerned; 
for  it  has  been  proved  repeatedly  that,  when  articles  of  diet 
have  been  surreptitiously  introduced  into  the  food  of  those 
who  are  susceptible,  the  characteristic  train  of  phenomena  has 
invariabl}'  been  manifested. 

The  circumstances  which  seem  to  influence  this  idiosj^n- 
crasy  are  race,  temperament,  occupation,  education,  mode  of 
life,  sex,  heredity,  and  age.  These  various  points  may,  with 
advantage,  be  considered  in  detail. 

The  influence  of  race  is  seen  in  the  fact  that  it  is  the  Eng- 
lish and  Americans  who  are  almost  the  only  sufferers  from 
the  complaint.  In  the  north  of  Europe — that  is,  in  Norway', 
Sweden,  and  Denmark — it  is  scarcely  ever  seen  (since  writing 
the  above  I  have  made  a  tour,  in  August,  1884,  through  the 
Scandinavian  kingdoms,  and,  as  the  result  of  numy  inquiries, 
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I  find  the  statement  in  tlie  text  fully  conflrmed  by  leading- 
plij-sicians.  The  disease  is  not,  however,  altogether  unknown 
in  these  countries.  A  typical  case  of  hay  fever  is  related  by 
O.  Glas,  "  Upsala  Lakareforenings  Forhandlingar/'  Upsala, 
1874,  p.  98,  et  seq.),  and  it  rarely  affects  the  natives  of  France, 
Germany,  Russia,  Italy  (the  rarity  of  hay  fevei^  in  Itah'  makes 
it  all  the  more  remarkable  that  this  little  book  should  have 
found  two  Italian  translators — Professor  Massei,  of  Xaples, 
and  Dr.  Y.  Grazzi,  of  Florence — both  of  whom  I  am  proud  to 
number  among-  my  former  pupils),  or  Spain.  In  Asia  and 
Africa,  also,  it  is  only  the  English  who  suffer.  As  f^r  as  I 
have  been  able  to  ascertain,  the  complaint  is  more  common  in 
the  south  of  England  than  in  the  north;  while  in  the  north  of 
Scotland  it  is  very  rare.  In  America  it  occurs  in  nearh'  every 
State,  thoug-h  with  lessening  frequency  toward  the  South.  So 
common  is  the  scourge  in  the  Great  Republic,  that  a  few  j-ears 
ago  a  "  Hay  Fever  Association  "  was  founded,  for  the  collec- 
tive investig-ation  of  facts  and  the  mutual  protection  of  suffer 
ers.  The  vearh'  report  ^^  of  the  Association  is  edifying  and 
amusing  reading,  being,  as  it  were,  a  mirror  of  places  "  where 
men  sit  and  hear  each  other  sneeze,"  to  parody  a  line  of  Keats. 
As  the  hermits  of  old  buried  themselves  in  the  Thebais  or 
other  deserts  "  qua  non  uUa  suum  femina  norit  iter,"  so  do 
these  modern  persons,  with  all  the  culture  of  the  nineteenth 
century  in  their  sensitive  nostrils,  flee  into  the  wilderness  to 
be  out  of  the  way  of  their  enemy.  I  think  it  extremely  likely 
that  the  disorder  will  be  found  in  Australia  and  New  Zealand, 
but  I  am  not  aware  that  any  cases  have  3'et  been  reported 
from  those  countries.  (Since  the  publication  of  the  first  edi- 
tion of  my  lecture  on  this  subject  I  have  been  furnished  with 
a  very  interesting  case  by  Dr.  W.  R.  Parker,  which  is  here 

given  in  his  own  words:  "Mrs.  C ■,  wife  of  Dr.  C ,  of 

New  Zealand,  has  been  subject  to  attacks  of  haj'  fever  for  many 
years  past,  while  residing  in  various  parts  of  that  country. 
In  November,  1883,  she  was  suffering  from  a  severe  attack 
while  residing  at  Ross,  a  small  gold-mining  seaport  town  on 
the  west  coast  of  the  South  Island;  and  previously  at  Reefton, 
further  inland.  Both  these  towns  lie  in  a  densel}'^  bushy  and 
extremely  moist  district.  She  had  previously  suffered  in  Nel- 
son, a  warmer  and  drier  seaport  town  in  the  'Garden'  or 
'Kent'  of  New  Zealand.")     In  support  of  the  view  that  race 
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has  an  important  influence,  it  may  be  mentioned  that  in  New 
York,  where  hay  fever  is  comparatively'  common  at  certain 
seasons,  Dr.  Jacobi,  whose  practice  lies  largely  among-  Ger- 
mans, has  never  met  with  a  case  of  the  disease  in  a  person  of 
that  nationality,  and  that  Dr.  Chaveau,  of  the  same  city,  has 
never  observed  the  complaint  among-  his  French  compatriots 
residing  there.^^  Beard  never  heard  of  a  case  among  Indians 
or  negroes,  except  the  one  related  by  Wyman,  in  which  an 
Indian  child  was  the  subject  of  the  disease.  Dr.  J.  N.  Macken- 
zie ^'  has  recently  reported  a  case  of  hay  fever  in  an  adult 
negro;  but,  as  the  symptoms  were  produced  not  only  by  the 
emanations  of  hay,  but  also  \)y  sudden  atmospheric  changes, 
the  dust  of  coal,  and  that  resulting  from  the  shaking  of  car- 
pets, door-mats,  etc.,  as  well  as  from  tobacco  smoke,  and  the 
greasy  smell  of  the  kitchen,  the  case  does  not  come  within  the 
category  of  hay  fever  according  to  my  definition. 

The  nervous  temperament  has,  undoubtedly,  a  certain  in- 
fluence in  predisposing  to  hay  fever.  This,  of  course,  does  not 
mean  that  all  the  patients  are  highly  nervous  people;  some 
are  of  nervo-bilious,  others  of  nervo-sanguineous  temperament; 
but  nearly  all  belong  to  the  active,  energetic  type  of  so-called 
nervous  organization. 

One  of  the  most  singular  features  of  this  complaint  is  that 
it  is  almost  exclusively  confined  to  persons  of  some  education, 
and  generally  to  those  of  fair  social  position.  In  1879  I  had 
notes  of  sixty-one  cases  of  hay  fever  from  my  private  practice, 
and  had  seen  many  others  of  which  I  kept  no  record,  while 
among  my  hospital  patients  I  have  not  met  with  a  single  in- 
stance of  the  disease.  Of  forty-eight  cases  which  came  more 
or  less  directly  under  the  notice  of  Blackley,  every  one  be- 
longed to  the  educated  classes;  while,  out  of  fift^'^-five  cases 
reported  by  Dr.  Wyman,  in  forty-nine  the  patients  were  edu- 
cated people.  Dr.  Merriman  ""^  also  says  that  the  atfection  be- 
longs "principally  to  the  upper  and  middle  classes."  This 
view,  however,  has  been  opposed  by  Dr.  Marsh,^^  who  thinks 
that  the  statistics  which  have  been  collected  on  this  point  are 
quite  untrustworthy.  (The  lady  patient  to  whom  Elliotson 
was  indebted  for  the  identification  of  pollen  as  the  active  agent 
in  producing  hay  fever,  also  told  him  that  she  personally  knew 
several  instances  of  it  among  persons  belonging  to  the  lower 
ranks  of  life.     She  added  that  poor  people  are  but  little  given 
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to  accurate  observation,  and  besides  have  so  many  colds  that 
ha}'  fever  would  be  likely'  to  pass  unnoticed,  or  at  any  rate 
undifferentiated.)  His  own,  however,  are  so  meagre  (only 
fourteen  cases),  that  on  this  point  they  cannot  be  said  to  have 
much  sig-niflcance.  The  influence  of  the  mode  of  life  is  shown 
in  the  fact  that  the  rustic  is  much  less  subject  to  the  affection 
than  the  citizen.  Thus  farmers  and  agricultural  laborers,  who 
of  all  people  are  most  exposed  to  the  disease,  very  rarely  suf- 
fer from  it,  there  having  been  only  seven  cases  among  the  two 
hundred  reports  collected  by  Beard.  It  is  not  possible  to  say 
whether  the  villager  owes  his  exemption  to  the  vigorous  health 
maintained  by  an  out -door  life,  or  whether  habitual  exposure 
to  the  cause  of  the  complaint  begets  tolerance;  but  the  fact 
remains,  that  dwellers  in  towns  are  much  more  prone  to  the 
att'ection  than  those  who  live  in  the  country. 

Sex  has  a  distinct  influence,  many  more  men  than  women 
suffering  from  the  disease.  Out  of  a  grand  total  of  433  cases 
cited  by  Phoebus,  Wyman,  and  Beard,  only  142,  or  about  a 
third,  were  females.  Against  these  statistics  it  may  be  urged 
that  the  information  on  which  they  are  based  was  collected  \y 
circulars,  to  which,  perhaps,  women  would  be  less  likely  to 
reply  than  men.  This  objection,  however,  does  not  apply  to 
my  own  cases,  among  which  I  met  with  thirty-eight  belong- 
ing to  the  male  and  only  twenty-three  to  the  female  sex. 

Heredity  has  likewise  a  powerful  influence.  This  has  been 
abundantly  proved  by  Wyman  and  Beard,  and  it  is  supported 
by  m.y  own  observations.  In  Wyman's  experience  there  was 
heredity  in  20  per  cent,  and  in  Beard's  in  33  per  cent.  Out  of 
my  sixty -one  cases,  in  twenty-seven  one  or  more  near  relatives 
had  suffered  in  the  previous  generation.  I  have  also  several 
times  treated  a  father  and  his  children  at  the  same  time. 

Age  to  some  extent  governs  the  disorder,  which  in  the 
great  majority  of  cases  appears  before  forty;  but  several  in- 
stances have  been  reported  of  the  first  occurrence  of  the 
malad}'  in  patients  as  old  as  sixty.  It  is  somewhat  rare  for 
the  affection  to  show  itself  in  very  young  children,  but  I  have 
seen  it  in  one  case  at  two  years  of  age,  and  in  another  at  three. 
In  these  cases,  as  in  all  those  of  very  3'oung  patients  that 
have  come  under  my  notice,  the  little  sufferers  were  the  chil- 
dren of  parents  who  had  themselves  been  victims  to  the  com- 
plaint.    Had  not  the  parents  been  subject  to  the  affection,  it 
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is  most  likely  that  the  true  import  of  the  s^nnptoms  would 
not  have  been  recog-nized  in  the  children,  but  would  have  been 
attributed  to  a  common  cold;  and  from  this  it  may  be  in- 
ferred that  when  the  complaint  attacks  the  very  young-  it  is 
often  overlooked. 

Many  ag-encies  of  various  kinds  have  been  looked  upon  as 
the  exciting-  causes  of  this  disease,  but  there  can  now  be  little 
doubt  that  pollen  is  the  essential  factor  in  the  case  of  those 
who  possess  the  peculiar  predisposition.  Before,  however, 
proceeding-  to  show  that  pollen  is  the  real  cause  of  the  affec- 
tion, it  may  be  well  to  pass  in  review  some  of  the  other  sources 
to  which  its  orig-in  has  been  attributed.  The  most  important 
of  these  are  heat,  lig-ht,  dust,  benzoic  acid,  coumarin,  excess  of 
ozone,  and  over-exertion,  or  several  of  these  influences  in  com- 
bination. The  theory  that  there  is  a  peculiar  predisposition 
has  also  been  recently  opposed,  and  an  attempt  has  been 
made,  unsuccessfully,  it  appears  to  me,  to  show  that  the  vul- 
nerability depends  on  gross  structural  changes  within  the 
nose.  This  view,  which  may  be  called  the  patholog-ical  theory, 
will  also  meet  with  due  consideration. 

Heat. — Popular  observation  had  already  associated  hay 
fever  with  effluvia  from  g;rass  or  hay,  at  the  time  when  Bos- 
tock,  from  his  own  personal  experience,  put  forth  the  view  that 
the  affection  is  due  to  the  influence  of  solar  heat.  The  obvious 
difficulties  in  the  way  of  this  theory  led  Phoebus  to  attribute 
the  affection  to  "  the  first  heat  of  summer,"  which,  he  observed, 
"is  a  strong-er  cause  than  all  the  g-rass  emanations  pat  to- 
g-ether." Later  on,  however,  Phoebus  remarked  that  the  "  first 
heat  of  summer  only  acts  in  an  indirect  manner  as  an  exciting- 
cause  " ;  and  he  admitted  that  hay  and  the  blossom  of  rye 
cause  exacerbations.  Heat  alone  will  not,  however,  produce 
the  disease.  It  is  not  met  with  in  the  plains  of  India  when  the 
heat  is  g-reatest,  though  occasionally  it  is  seen  in  the  cooler 
months,  before  the  veg-etation  is  burnt  up.  Hay  fever  is  also 
found  in  the  milder  climate  of  the  Indian  hills,  when  the 
g-rasses  and  cereals  are  in  blossom;  and  one  of  my  patients 
told  me  that  he  suffered  much  in  the  plains  when  the  juar 
(g-reat  millet)  was  in  bloom  in  April  and  in  October.  The  in- 
tense heat  of  the  desert  does  not  produce  the  disease,  nor  does 
it  occur  at  sea  in  the  sultry  equatorial  regions,  thoug-h  the 
heat,  when  vessels  are  becalmed,  is  sometimes  almost  beyond 


Hay  Fever  and  Paroxysmal  Sneezing.  23 

endurance.  In  America,  hay  fever  is  much  more  common  in 
autumn  than  in  the  tropical  summer  of  that  country.  Al- 
though, however,  heat  does  not  cause  hay  fever,  it  undoubtedly 
directly  accentuates  the  distressing-  symptoms  of  the  com- 
plaint, and  further,  in  man^^  cases,  by  mcreasing  the  amount 
of  ripe  pollen,  it  augments  the  cause. 

Light. — The  observations  as  regards  heat  apply  equally  to 
lig-ht.  Phoebus  thought  that  the  longer  days,  which  produce 
a  more  continuous  action  of  light,  are  perhaps  to  blame;  but 
where  the  light  is  strongest  and  lasts  long-est,  in  the  land  of 
the  "  midnight  sun  "  itself,  hay  fever  is  almost  unknown.  At 
sea,  when  the  sun  is  bright,  it  is  well  known  that  nothing-  can 
exceed  the  glare;  yet  a  sea- voyage  is  the  best  safeguard  for 
the  sufferer  from  hay  fever.  Persons  with  a  sensitive  mucous 
membrane,  especially  those  subject  to  hay  fever,  are  no  doubt 
sometimes  liable  to  attacks  of  sneezing-  from  sunlig'ht,  and 
incautious  observers  might  mistake  these  symptoms  for  true 
hay  fever.  Some  of  Beard's  patients  even  attributed  the 
affection  to  gaslig'ht,  but  this  is  used  much  more  in  winter, 
when  hay  fever  is  absent,  than  in  the  English  summer  and 
American  autumn,  when  the  affection  prevails.  When  the 
ej'es  are  affected,  however,  the  bright  light,  of  course,  intensi- 
fies the  suffering"  of  the  patient. 

Dust. — This  is  a  more  difficult  subject  to  dispose  of.  Most 
writers  who  accept  dust  as  a  cause  of  summer  catarrh  speak 
of  '* common  dust;"  but,  as  Blackley  remarks,  there  is  no 
such  thing  as  common  dust.  The  constitution  of  dust  depends 
upon  the  geological  character  of  the  soil,  upon  the  vegetation 
which  it  supports,  and  upon  the  season  of  the  ^'ear,  as  well  as 
on  "  the  number  and  kind  of  g-erms  and  other  org-anic  bodies  " 
present  in  the  atmosphere.  Beard's  statistics,  if  accepted 
%vithout  consideration,  strongh^  point  to  dust  as  the  most  com- 
mon cause  of  hay  fever,  for  out  of  198  patients  no  less  than 
104  attributed  the  affection  to  dust.  Of  these  198  cases,  how- 
ever, 142  occurred  between  May  and  September;  and  it  may 
well  be  asked:  How  was  it  that  dust  did  not  affect  these 
patients  in  the  winter  months  ?  Does  this  not  clearh'  point  to 
the  presence  in  the  dust  of  some  special  irritant,  during-  the 
summer  and  autumn  months,  which  does  not  exist  at  other 
times?  In  England,  in  tli(^  months  of  February,  March,  and 
April,  when  strong-  east  winds  often  blow  clouds  of  dust  against 
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the  face,  symptoms  of  hay  fever  do  not  appear,  Avhile  in  June 
and  July,  when  there  is  comparatively  little  dust,  the  com- 
plaint is  rife.  It  is  true  that  in  many  of  Beard's  cases,  collected 
by  circulars,  the  patients  attributed  the  affection  to  "  indoor 
dust,"  and  some  even  to  "cinders."  But  as  people  sta}'  in  the 
house  more  in  winter  than  in  the  autumn  and  summer,  and 
use  fires  at  that  time,  these  agencies,  if  of  any  real  power, 
would  produce  their  greatest  effect  in  winter.  Directly  the 
opposite,  however,  occurs.  Is  it  not  highly  probable,  there- 
fore, that  these  patients  were  misled  as  to  the  real  cause  of 
their  malady  ?  We  all  know  how  easy  it  is  for  the  trained 
physician  to  make  erroneous  observations  and  to  overlook 
important  physical  signs,  and  how  nmch  more  likely  is  the 
untutored  patient  to  make  a  mistake  in  the  obscure  and 
highly-complicated  problems  of  etiology! 

Ozone,  Benzoic  Acid,  etc. — An  excess  of  ozone  in  the  at- 
mosphere was  suggested  hy  Phoebus  as  a  possible  cause  of 
hay  fever,  but  Blackleg-  purposely  breathed  air  highly  charged 
with  this  substance  for  five  or  six  hours  without  effect.  He, 
moreover,  inhaled  artificially-prepared  ozone,  in  quantities  far 
exceeding  what  is  ever  found  in  the  same  volume  of  atmo- 
spheric air,  without  feeling  any  inconvenience.  The  same  phy- 
sician also  studied  the  effects  on  his  own  person  of  benzoic 
acid  (this  substance  has  been  shown  by  Vogel  to  be  contained 
in  Anthoxanthum  odoratum  and  Holcus  odoratus,  the  two 
species  of  flowering  grasses  to  which  the  causation  of  hay 
fever  has  been  in  a  special  manner  attributed),  coumarin  (the 
odorous  principle  of  many  flowering  grasses),  and  of  the  vola- 
tile oils  which  impart  to  many  plants,  such  as  peppermint, 
juniper,  rosemary,  and  lavender,  their  characteristic  perfume. 
The  results  were  in  all  these  cases  entirely  negative. 

Over-exertion,  or  prolonged  exercise,  in  the  open  air,  never 
has  any  effect  in  cold  weather,  or  indeed  at  any  other  time 
except  when  grass  is  in  flower.  Its  influence,  however,  in  ag- 
gravating hay  fever,  in  its  proper  season,  is  very  great,  and 
will  presently  be  considered. 

Combined  Causes  of  Hay  Fever. — Several  writers  have 
contended  that,  although  no  one  of  the  above  causes  may 
alone  be  sufficient  to  produce  hay  fever,  several  of  them  acting 
together  may  be  able  to  do  so.  Such  theories  are  tlie  last 
resource  of  those  who  are  unable  to  discover  the  true  etiology, 
and  there  is  not  a  tittle  of  evidence  in  their  support. 
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The  Pathological  Theory. — The  view  that  hay  fever  de- 
pends on  gToss  structural  changes  within  the  nose  deserves 
serious  consideration,  on  account  of  tlie  brilhant  practical  re- 
sults which  are  claimed  for  modes  of  treatment  based  upon  it, 
and  also  because  it  is  advocated  by  several  American  physi- 
cians of  well-known  ability.  As  already  remarked  (page  11), 
the  pathological  theory-  does  not  at  all  account  for  the  fact 
that  only  a  very  small  proportion  of  those  people  who  have 
chronic  disease  of  the  nose  actually'  suffer  from  ha3'  fever.  I 
must  also  premise  that  the  theory  is  not  at  all  in  accordance 
with  my  own  experience;  for,  in  the  great  majority  of  cases  of 
this  disease  which  have  come  under  my  notice,  there  has  been 
no  visible  structural  change  in  the  nasal  passages,  except  a 
congested  condition  during  the  period  that  the  patient  was 
actually  suffering  from  hay  fever.  For  reasons  above  stated, 
however,  it  is  necessary  to  discuss  fully  the  latest  views  on  the 
etiology  of  the  complaint  now  under  consideration.  Those  of 
my  readers  whose  connection  with  the  dissecting-room  is  of  a 
somewhat  remote  date  will,  perhaps,  pardon  me  for  remind- 
ing them  that  the  veins  over  the  turbinated  bones  between 
the  periosteum  and  the  mucous  membrane  have  been  shown 
by  Kohlrausch  to  form  a  "  cavernous  network,"  and  that  this 
structure  was  subsequenth'  proved  by  Bigelow  to  be  of  a  truly 
erectile  character.  (This  view  has  been  contested  by  Dr. 
Bosworth,  of  New  York,  who  observes  ["New  York  Med. 
Journ.,"  April  Sith,  and  June  1st,  1886]:  "This  unfortunate 
designation  of  erectile  tissue  has  been  retained  in  all  subse- 
quent writings  on  the  subject,  and  our  ideas  as  to  the  true 
function  of  these  tissues  has  thus  been  very  seriously  ham- 
pered in  the  association  of  the  erectile  tissues  of  the  nasal 
cavities  with  the  other  erectile  tissues  in  the  body.  We  are, 
therefore,  led  to  regard  them  as  bodies  whose  proper  function 
it  is  to  become  erect.  I  do  not  recall  any  very  definite  obser- 
vations on  the  subject  of  the  true  function  of  these  cavernous 
bodies  other  than  the  somewhat  vague  observations  of  Bige- 
low, who  mentions  having  seen  them  swell  and  subside  in 
animals  in  much  the  same  way  as  true  erectile  tissues  in  other 
portions  of  the  body.  That  this  is  the  function  of  the  turbi- 
nated tissues  I  do  not  believe.  I  have  never  seen  the  shghtest 
evidence  in  man  of  any  physiological  swelling  or  subsidence 
of  these  tissues,  nor  can  I  conceive  any  possible  physiological 
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function  that  could  be  served  by  such  action  on  their  part.") 
Voltohni  "**  ponited  out  that  each  turbinated  bone,  in  spite  of 
its  extremely  delicate  structure,  can,  after  maceration,  be  seen 
to  be  perforated  by  countless  minute  holes.  Through  these 
apertures  small  vessels  pass,  and  they  pierce  the  bone  in  such 
abundance  that  in  a  space  of  three  square  millimetres  as  many 
as  ten  open  vessels  have  been  counted.  The  soft  parts  are 
closely  adherent  to  the  elevations  and  depressions  of  the  peri- 
osteum, covering-  the  bone,  as  Voltolini  says,  "just  as  a  sponge 
does  the  hard  coral  beneath  it."  Dr.  Daly,"  who  was  the  first 
to  enunciate  the  theory  that,  in  cases  of  hay  fever,  structural 
changes  would  generally  be  found  within  the  nose,  reported  a 
case  in  which  the  destruction  of  the  hypertrophied  tissue  of 
the  turbinated  bodies  by  electric  cautery  had  effected  a  cure 
in  a  case  of  hay  fever  which  had  lasted  for  twenty-one  years. 
In  a  second  case,  in  which  there  was  a  polypus  in  the  nose, 
with  a  generally  thickened  condition  of  the  mucous  membrane 
of  the  naso-pharynx,  the  removal  of  the  polypus  and  treat- 
ment of  the  pharyngeal  membrane  entirely  relieved  a  patient 
who  had  suffered  from  hay  asthma  for  six  years.  In  a  third 
case,  treatment  of  the  turbinated  bodies  also  brought  about  a 
complete  cure  in  a  patient  who  had  been  a  victim  to  the  dis- 
ease for  six  years.  These  cases  are  certainly  remarkable,  and 
they  reflect  great  credit  on  the  operator. 

In  1883,  Dr.  Roe,^^  while  admitting  "the  dependence  of  hay 
fever  upon  the  presence  of  pollen  and  other  irritating  sub- 
stances floating  in  the  atmosphere," ^^  maintains  "that  it  has 
been  observed  that,  in  every  instance  in  those  who  Avere  sub- 
ject to  hay  fever,  more  or  less  disease  or  hypertrophy  of  this 
erectile  tissue  existed."  "^  He  considers  that  the  hypereesthesia 
is  associated  with,  or  occasioned  by,  a  diseased  condition, 
either  latent  (the  italics  are  not  in  the  original)  or  active,  of 
the  naso-pharyngeal  mucous  membrane,  and  with  an  hyper- 
trophied condition  of  the  vascular  tissue  covering  the  turbi- 
nated bones  and  the  lower  portion  of  the  septum ;  and,  taking 
into  account  the  cavernous  tissue  of  the  turbinated  bodies,  he 
thinks  that  the  vasor-motor  theory  fully  explains  the  phe- 
nomena of  the  disease.  In  a  more  recent  publication,*'^  Dr.  Roe 
somewhat  elaborated  his  views.  He  calls  attention  to  the 
spiculse  of  bone,  which,  he  observes,  are  often  found  projecting 
across  like  spurs,  exciting  irritation  and  producing  thickening 
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of  the  opposite  surface.  Dr.  Roe  is  of,  opinion  that  every 
person  who  suffers  from  hay  fever  has,  at  some  other  period 
of  the  year,  "  when  entirely  free  from  the  attack  of  hay  fever, 
more  or  less  chronic  rhinitis  or  nasal  catarrh,  although  often 
not  sufficiently  severe  to  give  rise  to  much  annoyance."  ^^  In 
other  words,  Dr.  Roe  thinks  that  everybody  who  is  subject 
to  hay  fever  has  a  "  cold  in  the  head  "  some  time  during  the 
year.  Although  I  have  not  gone  into  this  question,  I  do  not 
feel  inclined  to  dispute  the  position  which  my  friend  has  taken 
up,  for  I  believe  there  are  veiy  few  people  who  do  not  suffer 
from  coryza  at  some  period  during  the  entire  twelve  n^onths. 
He  admits,  however,  that  "in  some  cases  there  must  be  a 
special  proclivity  for  these  terminal  nerve-fibres  to  become 
diseased,  when  so  small  an  auiount  of  disease  of  the  surround- 
ing tissues  so  readily  affects  them,  and  when  in  other  cases 
we  find  no  indication  of  these  nerves  being  involved,  however 
badly  the  surrounding  tissues  may  be  diseased."  This  state- 
ment appears  to  me  to  concede  the  whole  question  at  issue. 
Special  proclivity  and  idiosyncrasy  are  so  nearly  allied  as  to 
make  it  unnecessary  for  practical  purposes  to  attempt  an^^ 
differentiation.  Dr.  Roe  has  since  modified  some  of  his  views 
and  elaborated  others. 

This  authorit}',  who  had  previously  done  so  much  to  eluci- 
date the  pathology  and  treatment  of  hay  fever,  since  the  last 
edition  of  this  little  work  appeared,  has  written  a  very  im- 
portant paper"  with  analyses  of  fort3'-two  cases  of  this  affec- 
tion.    The  following  are  his  conclusions: 

1.  That  all  cases  of  hay  fever  have  their  initiatory  lesion 
in  a  diseased  condition  of  the  tissues  of  the  nasal  foss^. 

2.  That  the  disease  of  these  tissues  induces,  in  the  gan- 
glionic centres  connected  with  them,  an  abnormal  activity, 
which  is  reflected  to  other  tissues  and  organs. 

3.  That  the  sensitive  areas  in  the  nose  are  not  confined  to 
any  particular  locality,  and  that  there  are  no  zones  in  the 
nose  that  when  irritated  invariably  produce  the  same  mani- 
festations. 

4.  That  the  direction  in  which  the  irritation  is  reflected  is 
like  an  electric  current,  always  along  the  fine  of  least  resist- 
ance, and  that  from  the  same  region  it  may  be  reflected  in  one 
direction  at  one  time,  and  in  the  opposite  direction  at  another 
time. 
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5.  That  the  disease  in  the  nose  may  produce  disease  in 
other  portions  of  the  respiratory  tract,  which  may  become  in- 
dependent centres  of  irritations. 

6.  That  the  affection  distinctl}'  recognized  as  haj^  fever  is 
due  to  the  effect  of  a  local  irritant,  brought  by  the  atmosphere 
into  contact  with  the  sensitive  regions  of  the  air-passages. 

7.  That  the  affection  is  not  -per  se  a  neurotic  disease,  nor 
necessarily  associated  with  a  nervous  temperament,  although 
persons  having  a  highly  nervous  temperament  or  a  neurosis 
are  much  more  susceptible  to  the  influence  of  a  local  irritant. 

8.  That  the  neurotic  condition  which  is  often  regarded  as 
a  cause  of  hay  fever  is  itself  often  developed  as  the  result  of 
the  local  irritation. 

9.  That  by  carefully  correcting  all  abnormal  conditions 
found  in  the  nasal  or  other  portions  of  the  respiratory  pas- 
sages, and  the  use  of  such  sj'stemic  medication  as  may  be 
required  to  remove  ^ny  associated  or  consequent  general  de- 
rangement, we  need  not  fail  to  cure  hay  fever. 

With  most  of  the  above  conclusions  I  entirely  agree.  I 
would,  however,  remark  with  regard  to  No.  2  that  I  believe 
that  the  cerebro-spinal  nervous  system  is  as  much  concerned 
in  the  production  of  the  disease  as  the  sympathetic.  I  am  not 
quite  sure  whether  this  view  is  stated  with  sufficient  clearness 
by  the  author  of  the  paper.  Dr.  Roe  has  pointed  out  that 
constant  suffering  from  hay  fever  produces  nervous  irritability 
in  persons  whose  temperament  was  not  originally  nervous, 
and  I  have  no  doubt  that  this  is  the  case,  although  in  mj' 
experience,  by  far  the  largest  number  of  cases  of  true  hay 
fever  were  individuals  of  more  or  less  neurotic  type. 

In  the  mterval  between  the  first  and  second  articles  of  Dr. 
Roe,  Dr.  J.  N.  Mackenzie  (see  page  11)  endeavored  to  show  that 
there  are  certain  sensitive  spots  in  the  nose  corresponding  in 
all  probabilit}'^  to  the  cavernous  structure  already  described; 
that  all  parts  of  this  area  are  not  equally  sensitive,  the  most 
sensitive  spots  being  probably  represented  by  that  portion  of 
the  membrane  covering  the  posterior  end  of  the  inferior  tur- 
binated body  and  the  septum  immediately  opposite;  that  the 
tendency  to  the  exhibition  of  reflex  phenomena  varies  in  differ- 
ent individuals,  and  is  prol)aV)ly  dependent  on  the  varying  de- 
gree of  excitability  of  the  erectile  tissue.  "  In  some,"  says  Dr. 
J.  N.  Mackenzie,  "  the  slightest  touch  is  sufiicient  to  excite  the 
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reflex  act,  while,  in  others,  chronic  hypera?inia  or  hypertrophy 
of  the  cavernous  bodies  seems  to  evoke  it  by  constant  irrita- 
tion of  the  reflex  centres,"  The  most  serious  objection  to  the 
views  of  this  author  consists  in  the  fact  that  he  does  not  seem 
to  reahze  the  true  nature  of  hay  fever  as  a  periodical  disease 
occurring-  only  during-  the  season  when  hay  or  certain  flowers 
are  in  blossom,  for,  in  one  of  his  two  illustrative  cases,  he  re- 
marks that  "  the  attacks  come  on  at  all  seasons  of  the  year." 
Again  his  views  as  to  the  situation  of  the  supposed  sensitive 
areas  are  directly  opposed  b^^  Professor  Hack,*^^  who,  though 
an  advocate  of  the  vasor-motor  theory  in  connection  with 
hay  fever,  has  found  that  reflex  manifestations  do  not  occur 
until  the  anterior  part  of  the  lower  turbinated  body  has  first 
become  turgid.  Dr.  J.  N.  Mackenzie,  on  the  other  hand,  main- 
tains that  the  posterior  end  is  the  part  to  be  incriminated. 
(The  importance  of  the  "  cavernous  structure,"  as  a  cause  of 
reflex  phenomena,  soon  began  to  wane.  At  the  International 
Medical  Congress  held  at  Copenhagen,  Dr.  Bernard  Fraenkel, 
who  reg-ards  the  nose  as  an  important  seat  of  reflex  phenom- 
ena, maintained  that  the  sensory  twigs  of  the  trig-eminal 
nerves  were  the  starting-points  of  the  remarkable  train  of 
sj'mptoms  which  have  been  observed  in  some  cases  in  connec- 
tion with  nasal  disease.) 

This  author  has  since  published  a  very  important  paper  ®' 
showing  the  close  connection  through  nerve  influence  between 
various  parts  of  the  respiratory  tract  and  their  relation  to 
the  skin.  He  has  also  written  a  very  able  historical  essay 
giving  numerous  instances  from  ancient  writers  showing  their 
appreciation  of  the  sympathy  between  various  parts  of  the 
org-anism.'^*'  This  interesting  paper  will  always  remain  a 
monument  of  the  industry  and  ability  of  its  talented  author. 

The  somewhat  extreme  views  adopted  by  American  ph\'si- 
cians  have  alread^^  undergone  some  modification.  Dr.  Daly, 
who  originally  put  forward  his  important  observations  with 
much  moderation,  now  admits  that  his  theory  onl3'  explains 
a  certain  proportion  of  the  cases;  and  he  allows  that  the 
views  which  he  flrst  put  forward  were  too  one.-sided.^^  In  this 
opinion  he  receives  the  support  of  Dr.  Andrew  Smith  of  Xew 
York.*'"^  Dr.  Shurley  of  Detroit  has  made  some  experiments"-^ 
on  animals  which  tend  to  support  the  generally'  accepted  view 
that  asthma  depends  essentially  on   spasm   of   the   circular 
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muscular  fibres  of  the  broncliial  tubes,  and  that  the  vaso- 
motor system  is  not  concerned  in  the  production  of  this  affec- 
tion. He  combats  the  vaso-motor  theory,  moreover,  on  the 
ground  tliat  tlie  attacl^s  of  astlima  produced  by  nasal  irrita- 
tion are  of  too  sudden  a  character  to  result  from  the  operation 
of  the  sympathetic  system.  Dr.  Shurley  also  endeavored  to 
l^roduce  asthma  in  dogs  by  the  application  of  electricit}^  pow- 
dered sanguinaria,  and  an  abundance  of  hay-seed  (probably 
containing'  the  seed  of  the  rag"-weed)  without  producing-  any 
symptoms.  These  experiments  though  interesting-  are  of  lit- 
tle practical  importance,  as  it  has  not  yet  been  proved  that 
dog-s  suffer  from  hay  fever,  or  even  from  asthma.  Dr.  Shurley 
judiciously  observes  that  there  is  no  invariable  standard  of 
normality  for  nasal  chambers,  any  more  than  there  is  for 
arms,  legs,  eyes,  or  ears.  What  may  seem  a  normal  condi- 
tion in  one  individual  may  be  abnormal  in  another.  This  able 
physician  proceeds  to  point  out  that  the  nose  may  be  practi- 
cally healthy  whether  there  is  a  slight  deflection  of  the  sep- 
tum or  not,  or  whether  the  turbinated  bod3''  presents  an  ortho- 
dox curve,  position,  size,  or  otherwise. 

As  the  result  of  a  g-reat  number  of  experiments,  different 
spots  in  the  nose  being-  successively  touched  on  different  occa- 
sions with  the  nasal  probe,  I  should  say  that  the  most  sensi- 
tive spot  varies  in  different  individuals,  and  also  in  the  same 
individual  at  different  times.  I  have  treated  a  lady  who  fre- 
quently suffers  from  violent  sneezing-,  whose  nose  is  so  sensi- 
tive that  even  a  slig-ht  touch  externally  will  produce  the  most 
severe  attacks,  lasting-  often  for  half  an  hour  or  an  hour,  while 
if  an  instrument  is  introduced  even  within  the  vestibule  of  the 
nose,  sneezing-  of  the  most  intense  character  at  once  takes 
place.  I  could  never  discover  in  this  case  that  any  one  spot 
in  the  interior  of  the  nose  was  more  sensitive  than  another, 
while,  beyond  g-eneral  cong-estion,  there  is  no  appreciable  local 
disease;  there  is  no  enlargement  of  the  turbinated  bodies,  no 
projecting-  bony  point,  nor  any  kind  of  obstruction. 

Dr.  Harrison  Allen  has  put  forward  ^^  the  view  that  hay 
fever  depends  solely  on  obstruction  (Dr.  Bosworth  [loc.  cit.], 
who  attributes  hay  fever  larg-ely  to  nasal  obstruction,  thus 
explains  the  modus  operandi:  "  This  illustrates  how  the  con- 
tinued action  of  comparatively  trivial  causes  will  eventually 
lead  to  notable  morbid  changes,  for^  if  this  action  contmues  for  a 
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time,  the  incoming-  current  of  air  being-  checked  or  obstructed, 
the  air  behind  tlie  point  of  obstruction  being-  rarefied,  a  ten- 
dency' is  rapidly  developed  in  the  mucous  membrane  of  the 
nose  to  sag-  down  or  pouch  into  the  cavity.  This  puffing-  out 
of  the  mem  brane  is  attended  with  a  dilatation  of  the  blood- 
vessels, especially  those  of  the  turbinated  tissues.  .  .  .  Let 
us  illustrate  this  by  a  case  of  deflection  of  the  cartilag-inous 
portion  of  the  nasal  septum.  Cases  frequently  come  under 
our  observation  in  which  an  injmy  of  the  nose  has  resulted  in 
an  ang-ular  deflection  near  the  nostril,  producing-  marked 
stenosis.  The  clhiical  history  of  the  case  will  almost  invaria- 
bly show  that  the  prominent  s^-mptoms  resulting-  from  this 
injury  do  not  set  in  for  five,  ten,  or  even  fifteen  3'ears  later. 
What  has  happened  has  been  this:  The  patient  has  gone  on 
all  this  time  breathing-  throug-h  a  narrou'ed  passag-e.  With 
each  act  of  inspiration  the  air  behind  the  point  of  obstruction 
is  rarefied;  the  membrane  is  subjected,  therefore,  to  something 
of  a  dry-cupping-  process  which  produces  a  marked  relaxation 
of  the  vessels.  As  this  process  has  been  g'oing-  on  for  years, 
it  has  resulted  in  pouching-  down  or  sag-g-ing-  out  of  the  turbin- 
ated tissues,  together  with  a  certain  amount  of  local  inflam- 
mation which  is  produced  by  the  turgescence,  and  this  finally 
results  in  permanent  impairment  of  the  respiratory  functions 
of  the  mucous  membrane ")  of  the  nasal  passages,  and  that 
the  cure  consists  simpl^^  in  the  removal  of  that  obstruction ; 
but  Dr.  Roe''^  has  opposed  this  view,  calling-  attention  to  the 
fact  that  very  few  of  those  who  suffer  from  obstruction  of  the 
nares  are  subject  to  hay  fever.  The  truth  is  that  both  these 
contentions  are  correct.  The  influence  of  the  swelling-  in  the 
interior  of  the  nose  depends  entirel3'  on  its  situation,  i.e., 
whether  the  nose  is  blocked  anteriorly,  in  its  middle  third,  or 
at  its  posterior  part.  When  the  obstruction  affects  t'le  pos- 
terior two-thirds  it  is  often  a  source  of  much  trouble,  greatly 
ag-g-ravating-  the  symptoms  of  those  who  possess  the  haj'-fever 
idiosyncrasy,  by  causing  the  pollen  grains  to  remain  lodged 
in  the  nose.  If,  on  the  other  hand,  the  obstruction  is  (luite  at 
the  anterior  part,  it  is  rather  an  advantage  to  hay  fever 
patients,  as  the  entrance  of  pollen  is  thereby  in  great  measure 
prevented.  These  observations  have  been  fully  borne  out  b}' 
cases  that  have  come  under  my  observation,  and  a  good  illus- 
tration has  been  furnished  of  the  beneficial  effects  of  anterior 
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obstruction  by  Dr.  Beverly  Robinson.''^  Before  dismissing-  this 
point  I  may  remark  that,  since  vay  attention  has  been  speci- 
ally directed  to  the  pathological  theory,  I  have  made  very 
careful  rhinoscopic  investig-ations  on  twelve  patients  who  had 
suffered  from  hay  fever  evevy  summer  for  manj^  years.  The 
oldest  case  was  of  seventeen  j^ears'  duration,  the  most  recent 
dated  three  years  back.  These  cases  were  all  repeatedly  ex- 
amined both  when  hay  fever  was  present,  and  later  on,  when 
the  complaint  had  passed  off.  Under  the  latter  circumstances, 
in  only  one  instance  was  there  any  evidence  of  disease  within 
the  nose,  and  here  there  was  merely  swelling  of  the  anterior 
extremities  of  the  inferior  turbinated  bodies,  such  as  is  often 
seen  in  persons  who  suffer  no  inconvenience,  and  consider 
themselves  perfectly  healthy.  Though  in  some  of  the  Amer- 
ican cases  morbid  conditions,  such  as  hypertrophy  of  portions 
of  the  turbinated  bodies,  projecting  bon^^  spiculce  or  exostoses 
(exostoses  and  bony  ridges  are,  however,  much  more  common 
in  the  nose  than  hay  fever.  In  2,152  skulls,  examined  under 
my  direction  in  the  Museum  of  the  College  of  Surgeons,  exos- 
toses were  found  m  170  specimens,  and  bony  ridges  in  673. 
"  Diseases  of  the  Throat  and  Nose,"  Vol.  II.,  p.  390)  and  chronic 
rhinitis  have  been  found,  such  cases  will  prove  in  the  end,  I 
believe,  to  be  the  exception  rather  than  the  rule.  I  myself 
have  treated  hundreds  of  patients  who  have  suffered  from 
chronic  disease  of  the  nose  (such  as  polypus  and  enlargement 
of  the  turbinated  bodies)  w^ho  have  never  been  affected  wath 
hay  fever;  and,  m  the  worst  case  of  nasal  irritability  I  have 
ever  seen,  in  which  there  was  mtense  h3'percesthesia  of  the 
Schneiderian  membrane,  with  constant  sneezing  on  the  mildest 
provocation,  the  patient  was  entirely  free  from  hay  fever. 

Until  the  year  1880  it  had  not  been  m^^  custom  to  examine 
the  interior  of  the  nose  except  in  the  case  of  patients  who 
complained  of  nasal  disease;  but  some  eight  years  ago,  with 
the  view  of  making-  measurements  and  drawings  of  the  mterior 
of  the  nose,  and  comparing  the  relative  advantages  of  differ- 
ent speculums,  I  examined  the  nose  of  nearly  every  patient 
who  consulted  me.  My  investigations  caused  me  some  sur- 
prise, for  the  appearance  of  the  interior  of  the  nose  was  very 
seldom  up  to  the  standard  of  the  descriptions  and  illustrations 
of  the  best  anatomical  w^orks.  In  some,  one  or  "other  of  the 
turbinated  bodies  was  swollen;   in  a  large  number  there  were 
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slight  bony  or  cartilaginous  outgrowths.  In  very  few  cases 
were  the  two  nasal  passages  precisely  of  the  same  color  or 
form,  while  a  rectilinear  septum  was  extremely  rare.  Indeed, 
every  one  of  these  cases  could  have  been  looked  upon  hy  an 
enthusiastic  rhinoscopist  as  an  example  of  disease,  though  not 
one  of  the  patients  ever  complained  of  any  inconvenience  con- 
nected with  the  nose.  But,  after  all,  does  not  the  use  of  the 
handkerchief  in  itself  imply  a  condition  of  the  nasal  mucous 
membrane  other  than  that  of  health  ?  Is  it  natural  that 
secretions  should  form,  and  have  to  be  constantlj^  cleared 
away  \>y  an  artificial  process  ?  And  yet  it  seems  hard  that 
nearly  every  person  who  occasional!}''  uses  the  pocket-hand- 
kerchief should  be  considered  as  a  fit  subject  for  operative 
treatment. 

The  extent  to  which  the  vaso-motor  s^'stem  participates 
in  the  development  of  the  symptoms  of  hay  fever  has  been,  I 
think,  much  exaggerated.  The  asthmatic  symptoms  of  hay 
fever  seem  to  be  regarded  b}''  Hack  and  others  as  a  reflex 
neurosis,  resulting  from  irritation  of  the  nose.  This  is,  no 
doubt,  true  in  some  cases,  but  even  when  asthma  is  produced 
in  this  way,  the  nerve  action  takes  place  through  the  fifth 
nerve,  not  through  the  vaso-motor  system,  which  is  proba- 
bly only  concerned  by  correlation.  The  reflex  theorj',  how- 
ever, altogether  ignores  the  direct  passage  of  pollen  into  the 
bronchial  tubes  and  air-cells.  Again,  although  it  is  a  familiar 
fact  that  irritation  of  the  lining  membrane  of  the  nose  causes 
lachrymation,  it  appears  to  be  forgotten  that  direct  irrita- 
tion of  the  conjunctiva  will  produce  the  same  effect  in  a  much 
more  severe  degree.  In  a  bad  case  of  hay  fever  which  I  saw 
a  few  years  ago,  the  patient,  by  means  of  an  oro-nasal  respi- 
rator, succeeded  in  freeing  himself  from  sneezing  and  asthma, 
but  he  could  never  get  spectacles  which  completelj'  excluded 
the  pollen  from  the  eyes,  and  he  consequently  suffered  much 
from  conjunctivitis. 

Having  shown  what  does  not  generate  hay  fever,  its  real 
mode  of  origin  must  now  be  demonstrated. 

Blackley's  observations  leave  no  doubt  that  the  cause  of 
hay  fever  is  the  action  of  pollen  on  the  mucous  membrane. 
His  experiments  were  framed  on  a  most  comprehensive  plan, 
and  carried  out  in  a  i^igorously  scientific  spirit.  By  well- 
devised  tests  he  succeeded  in  proving — 1st,  that  in  his  own 
XI— 3 
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person  the  inhalation  of  pollen  always  produced  the  charac- 
teristic symptoms  of  hay  fever;  2dly,  that  in  his  own  case, 
and  in  that  of  two  other  persons,  there  was  a  direct  relation 
between  the  intensity  of  the  symptoms  and  the  amount  of 
pollen  floating-  in  the  air;  and  3dly,  as  already  shown,  that 
none  of  the  other  agents  referred  to,  such  as  heat,  light,  dust, 
odors  or  ozone,  can  of  themselves  cause  the  complaint. 

It  may,  however,  be  said  that,  granting  that  pollen  is  the 
cause  of  hay  fever,  the  disease  should  then  occur  only  when 
the  nose  of  a  too  susceptible  patient  is  brought  into  actual 
contact  with  flowers  or  flowering-  g-rasses.     In  that  case  there 
would  be  no  difficulty  about  the  matter;   give  the  victim,  a 
posy  of  flowers,  and  at  once,  medio  de  fonte  leporum  surgit 
amari  aliquid ;   but  we  often   see  people  violently  affected 
even  when  not  in  the  immediate  neighborhood  of  veg-etation. 
The  riddle  is  easy  to  solve,  when  it  is  remembered  that  during- 
the  flowering-  season  the  air  teems  with  pollen-g-rains  floating 
in  it  and  carried  about  by  the  wind  long-  distances  from  the 
parent  flower.     It  has  long  been  known  that  the  air  is  full, 
not  only  of  solid  particles  of  dead  matter,  but  of  various  forms 
of  animal  and  vegetable  life.     Since  Ehrenberg-  first  proved 
this  by  microscopic  examination  in  1830,  it  has  been  confirmed 
by  many  subsequent  observers.     Of  the  vegetable  substances 
found  in  the  air,  by  far  the  larg-est  portion  consists  of  the 
pollen  of  grasses  and  flowering  plants.     Blackley's  exhaustive 
experiments  on  the  different  kinds  of  pollen  found  in  the  air, 
and  the  numbers  present  under  various  conditions  of  the  at- 
mosphere, have  left  very  little  for  any  other  observer  to  do  in 
this  field  of  research.     I  do  not  pretend  to  have  added  any- 
thing to  his  conclusions,  but  I  have  been  at  considerable  trou- 
ble to  verify  them,  with  the  result  that  I  can  fully  confirm 
them.     My  experiments,  in  which  I  had  the  advantage  of  the 
assistance  of  Mr.  R.  W.  Boyce,  then  Demonstrator  of  Botany 
in  University  College,  were  made  in  1885.     The  modus  oper- 
andi may  be  called  a  sort  of  air-dredging,  the  "catch"  being 
afterward   thoroughly  inspected  with  the  microscope.     Oiir 
atmospheric  fishing-tackle  was   of  the   simplest   kind.     The 
solid  deposit  from  the  air  was  collected  on  thin  coverslips  f  of 
an  inch  in  diameter,  to  the  upper  surface  of  which  a  small 
cardboard  handle  was  attached  with  marine  glue.     By  means 
of  these  handles  the  little  pieces  of  glass  could  be  easily  ad- 
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justed  and  fixed  in  any  position  tliat  mig-ht  be  desired.  Thus, 
one  could  be  put  in  the  hat-band,  and  the  amount  of  pollen 
likel}'  to  be  met  with  in  the  course  of  a  walk  could  be  ascer- 
tained; or  one  could  be  pinned  on  the  outside  of  a  railway 
carriage,  etc.  The  surface  of  these  pieces  of  glass  was  covered 
with  a  sticky  coating-,  so  that  when  the  air  was  driven  ag-ainst 
it  any  sohd  particles  in  it  were  caught  and  retained  on  the 
glass  like  jetsam  left  on  the  beach  by  the  receding  waves.  The 
composition  of  this  pollen-lime  is  as  follows:  1  part  water,  2 
parts  proof  spirit,  1  part  glycerin,  5  grains  of  carbolic  acid 
dissolved  in  7  drachms  of  the  fluid.  (For  this  formula,  I  am 
indebted  to  Dr.  Blackley,  the  only  difference  being  that  I  use 
a  little  less  water  than  he  recommends,  having  found  his  pre- 
paration rather  too  fluid.) 

The  carbolic  acid  was  added  to  prevent  insects  attracted 
by  the  glycerin  from  making  away  with  the  sweetened  pollen. 
I  also  had  some  plain  wooden  supports  made,  averaging  about 
five  feet  in  height.  The  top  of  each  of  these  was  "  capped  "  by 
a  piece  of  bevelled  wood,  five  inches  by  five  inches,  while  from 
three  to  four  inches  below  this  there  was  a  small  wooden  plat- 
form. When  in  use  three  or  four  of  the  glass  slips  already 
mentioned  were  fixed  to  each,  support,  some  being  placed  ver- 
tically, and  some  horizontally.  The  slips — or  nets,  to  carry  on 
the  piscatorial  figure — were  set  once  in  every  twenty-four 
hours;  some  being  placed  to  windward,  others  to  leeward  and 
others  in  an  intermediate  position,  certain  of  the  slips  being 
horizontal,  and  others  vertical  in  each  case.  When  they  had 
been  exposed  for  the  proper  length  of  time,  the3^  were  taken 
down,  and  the  number  of  pollen-grains  found  in  each  was 
carefully  counted  under  the  microscope.  This,  as  might  be 
supposed,  is  not  altogether  an  easy  thing  to  do,  but  it  was 
accomplished  in  the  following  manner:  A  very  thin,  perfectly 
transparent  sheet,  or  one  might  almost  say  film,  of  mica  was 
fixed  with  Canada  balsam  to  an  ordinary  microscopic  slide. 
Then,  with  a  ntjedle,  the  space  of  one  centimetre,  with  lines 
dividing  it  into  as  many  secondary  spaces  as  convenient,  was 
sci-atched  on  the  mica.  The  columns  into  which  the  centimetre 
is  divided  are  of  such  width  as  easilj^  to  fall  within  the  field  of 
the  microscope  when  using  a  one-inch  objective,  and  an  ordi- 
nary eye-piece.  A  coverslip,  on  which  is  a  deposit  to  be  exam- 
med,  is  now  placed  with  its  under  surface  over  the  centimetre. 
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a  small  drop  of  the  fluid  above  described  having-  previously  been 
placed  between  them,  so  as  to  insure  temporary  adhesion  of 
the  slip  to  the  mica.  Then,  the  pollen-grains  are  focussed 
with  the  one-inch  objective,  and  the  lines  on  the  mica  showing- 
through  tlie  coverslip,  the  g-rains  in  each  column  can  be  read- 
ily counted. 

The  experiments  were  made  between  June  9th  and  July  24th. 
Two  series  of  observations  were  made,  one  in  the  charming- 
grounds  of  Sir  Spencer  Wells  at  Golder's  Hill,  the  other  on 
the  top  of  the  tower  of  the  fire  brigade  station  at  Hampstead. 
In  both  situations  a  vast  expanse  of  meadow-land  stretched 
northward  and  westward  toward  St.  Albans  and  Harrow,  while 
London  lay  far  behind  to  the  south  and  east.  The  season  was, 
on  the  whole,  a  good  one,  hay-making  taking  place  at  the  usual 
time,  toward  the  latter  part  of  June.  The  daily  number  of 
pollen-grains  found  on  the  slides  fluctuated  very  mucli,  as 
might  be  expected;  the  average  gradually  rising  till  the  end 
of  June,  and  falling  off  rapidly  in  July.  The  period  of  great- 
est intensity  was  during  the  last  ten  daj^s  of  June.  In  June 
the  number  varied  from  20  to  1,250  in  the  square  centimetre, 
the  former  amount  having  been  found  on  the  17th,  which  was 
rainy,  with  a  temperature  of  lOS"*  (in  the  sun),  and  the  latter 
on  the  25th,  which  was  shower}^  and  windy,  with  a  tempera- 
ture of  67°.  It  should  be  noted,  however,  that  the  preceding 
day  had  been  extremely  fine  and  hot,  the  thermometer  regis- 
tering 126°  (in  the  sun),  in  addition  to  which  hay-cutting  had 
commenced  in  some  of  the  fields.  The  results  obtained  at  the 
tower  were  much  the  same,  the  average  "  catch,"  however, 
being  considerably  less  than  at  Golder's  Hill.  A  certain 
amount  of  pollen  was  also  found  on  slides  exposed  in  the  very 
heart  of  London.  Thus,  on  June  24th,  fifteen  grains,  and  on 
the  27th  fourteen  grains  to  the  square  centimetre  were  found 
in  one  of  the  "  long  unlovely "  streets  which  run  north  and 
south  through  the  parish  of  Marylebone.  On  onlj'  two  days, 
between  June  15th  and  Jul}"  11th,  was  the  air  in  this  by.  no 
means  rural  situation  free  from  pollen. 

On  Juh'  12th,  during  a  journey  of  two  hours'  duration, 
from  London  to  Bognor,  in  the  early  morning,  twenty-eight 
grains  in  the  centimetre  were  counted,  and  later  in  the  day 
thirty-seven  in  the  centimetre  were  found  on  the  line  from 
Bognor  to  Brighton. 
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The  causes  influencing  the  amount  of  pollen  in  the  air, 
therefore,  are  the  following-:  1.  The  time  of  the  year.  Our 
common  meadow-grasses  reach  maturity  as  a  rule  toward  the 
end  of  June,  but  this  process  will  be  delayed  or  hastened  by 
atmospheric  conditions,  that  is  to  say,  by  the  "  backwardness  " 
or  "forwardness"  of  the  season.  2.  Daily  variations  in  the 
quantity  of  pollen  found  are  produced  by  differences  of  tem- 
perature and  moisture.  A  high  degree  of  temperature  and 
plenty  of  moisture  are  favorable  to  vegetable  growth.  3. 
The  quantity  of  pollen  in  the  air  will  be  influenced  \>y  the 
actual  amount  of  it  produced  b^'  the  grasses,  w'hich  again  de- 
pends on  the  conditions  above  described;  by  the  strength  of 
the  wind;  and  by  rain,  especially  if  heavy  and  long-continued. 

The  question  naturally  arises:  Is  there  anything  in  the 
nature  or  structure  of  pollen  which  is  calculated  to  set  up  irri- 
tation ?  Everybody  knows  that  the  yellow  dust  seen  on  the 
surface  of  many  flowers  is  pollen;  but,  for  the  convenience  of 
those  who  have  not  studied  the  science  of  botany  minutely', 
it  ma}^  be  desirable  to  enter  into  further  detail. 

Pollen  is  the  powdery  substance  produced  in  the  stamens 
of  all  flowering  plants,  and  is  destined  to  fertilize  the  ovule. 
This  is  accomplished  in  the  first  place  by  the  transference  of 
the  ripe  spores  from  the  anthers  to  the  stigmas,  and  in  the 
great  majority  of  cases  from  the  anthers  to  the  stigmas  of 
different  plants  of  the  same  species;  and  secondly,  by  the  de- 
velopment of  a  tube,  whereby  the  contents  of  the  pollen  grain 
are  brought  into  relation  with  the  ovule.  The  first  jirocess  is 
usually  accomplished  either  \)\  means  of  the  wind  or  by  in- 
sects. If  through  the  former  agency-,  the  plants  are  said  to 
be  anemophilous;  such  are  the  grasses,  pines,  birches,  poplars, 
the  sorrels  of  the  order  Polygonacece  and  the  genus  Artemisia 
among  the  Compositte,  together  with  certain  others.  The 
flowers  of  these  plants  are,  as  a  rule,  inconspicuous,  as,  for  in- 
stance, the  dull,  gra}'  Artemisia  of  the  sea  shore;  and  the 
spores  are  verj^  often  mature  when  as  yet  the  leaves  are  verj' 
small,  so  that  the  majority  of  these  plants  blossom  in  the 
spring.  Though  the  total  amount  of  the  pollen  of  the  ane- 
mophilous trees  is  small  in  proportion  to  that  of  the  grasses 
and  plants  blooming  in  summer,  it  may  account  for  some  of 
the  early  cases  of  hay  fever.  The  quantity  of  pollen  ])roduced 
by  anemophilous  plants  is  very  great.     The  grains  are  of  a 
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light  texku^e,  nob  coated,  or  only  to  a  veiy  slight  degree,  with 
the  oily  substance  surrounding*  otlier  pollens;  and  in  the  |)ines 
increased  lightness  is  secured  by  the  presence  of  two  air-sacs, 
a  fact  which  accounts  for  the  great  distances  to  which  their 
pollen  is  often  carried  by  the  wind.  On  the  other  hand,  the 
pollen  of  insect-fertilized  or  entomophilous  plants,  is  heavier; 
the  spores  are  largex',  as  a  rule,  often  sculptured  and  covered 
with  a  characteristic  oleo-resinous  substance.  The  flowers  are 
generally  showy,  often  irregular  and  scented. 

The  pollen  of  anemophilous  flowers  is  that  which  under 
ordinary  circumstances  induces  ha}"  fever.  Of  these  the  grasses 
are  the  most  abundant,  and  Dr.  Blackley  is  no  doubt  right 
when  he  calculates  that  they  produce  ninety-five  per  cent  of 
the  pollen  found  in  the  air.  In  most  meadows  also  the  sorrels 
(Rumex  acetosella  and  acetosa)  are  verj^  abundant,  and  pro- 
duce a  larg'e  amount. 

It  is  interesting  to  note  that  the  pollen  of  flowering-  plants 
is  analogous  to  the  male,  or  micro-spores  produced  b}"  many 
cryptogams;  and  that  lycopodium  jiowder  once  called  "pol- 
len "  has  been  found  by  me  (see  page  46)  to  produce  the  symp- 
toms of  hay  fever. 

In  structure  the  pollen  grain  is,  in  its  3^  ounger  stage  at 
least,  strictly  comparable  to  a  vegetable  cell;  a  nucleated 
mass  of  protoplasm  surrounded  by  a  cell-wall.  Later,  how- 
ever, this  wall  differentiates  into  an  outer  cuticularized  layer, 
the  extine,  and  an  inner  thinner  one,  the  intine :  on  the  former 
are  produced  the  characteristic  markings  of  some  pollens, 
such  as  spines,  warts,  ridges,  etc.,  and  it  also  ma}^  j)resent  one 
or  more  spots  where  either  this  coat  is  very  thin  or  cracked, 
or  where  a  piece  falls  away,  so  as  to  allow  the  intine  to  pro- 
trude as  the  pollen  tube.  The  protoplasm  gives  rise  to  the 
fovilla,  a  roughly  granular  substance,  containing,  accoixling 
to  ISachs,  starch-grains  and  drops  of  oil.  The  older  botanists 
described  two  kinds  of  granules  or  "corpuscles;"  the  one  ex- 
tremely small,  spherical,  and  about  the  .^ „  \  „  i,  of  an  inch  in 
diameter,  the  other  much  larger,  spherical,  oval  or  cylindrical 
with  tapering  ends,  and  from  the  jjyVo-  to  the  -g-yVo  of  an  inch  in 
diameter;  these  larger  granules  were  supposed  to  exhibit  con- 
tractile movements,  and  were,  therefore,  tliought  to  be  of  an 
infusorial  nature.  Dr.  Blackley  describes  the  smaller  granules 
as  collecting  together  and  assuming  various  shapes,  often  in 
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the  form  of  rods  of  5,  6  or  T  granules  in  a  line; "  and  estab- 
lishes the  identity  of  these  rod-like  bodies  with  similar  ones, 
which  he  found  in  examining-  the  nasal  mucus,  when  suffering 
from  hay  fever.  He  remarks  that  unless  he  had  known  that 
they  were  in  all  probability  derived  from  the  pollen  grains,  he 
would  have  considered  them  as  belonging  to  the  infusoria ; 
and  he  further  thinks  it  highly  probable  that  they  are  identi- 
cal with  the  vibrio-like  bodies,  which  Helmholtz  discovered  m 
nasal  mucus  during  the  prevalence  of  the  disease,  and  which 
he  looked  upon  as  the  cause  of  hay  fever. 

The  mechanism  of  the  disease  remains  to  be  considered, 
that  is  to  sa\-,  the  exact  way  in  which  the  pollen  behaves 
when  it  has  been  successfully  '*  inoculated  " — to  adopt  the  fash- 
ionable scientific  slang  of  the  day.  As  the  granules  are  only 
jV  the  size  of  the  blood-corpuscles,  it  is  highly  probable,  as 
Mr.  Wright  Wilson  "  has  suggested,  that  they  enter  the  blood- 
vessels b}^  actual  penetration  of  the  walls,  and  it  is  not  im- 
probable that  the  malaise  which  is  experienced  in  hay  fever 
maj'  be  due  to  the  presence  of  this  granular  matter  in  the  gen- 
eral circulation.  It  appears  probable,  however,  that  the  action 
of  pollen  is  dependent  more  on  its  vital  than  on  its  chemical 
properties  or  physical  characteristics.  The  pollen  which  has 
the  longest  "pollen  tubes"  (as  in  the  case  of  Liliacea^)  is  far 
less  irritating  than  that  of  the  GraminaceiP,  in  which  the 
pollen  tubes  are  quite  rudimentary,  and  the  amount  of  the 
oleo-resin  seems  to  have  little  effect  in  so  far  as  the  excitant 
properties  of  the  jiollen  are  concerned.  On  the  other  hand,  as 
a  living-  org-anism  capable  of  undergoing  some  degree  of  de- 
velopment when  deposited  on  mucous  membranes  more  or  less 
exposed  to  the  air,  pollen  appears  to  possess  exceptional  prop- 
erties. 

Experiments  which  I  have  made  on  persons  not  subject  to 
hay  fever  have  proved  conclusively  to  me  that  pollen  is  a 
peculiarl^^  irritating  dust.  Thus,  if  pollen  from  any  of  the 
grasses  figured  in  the  accompan5'ing  plate  be  rubbed  into 
the  nasal  mucous  membrane  of  a  healthy  person,  a  feeling  of 
stufhness  in  the  nose  will  come  on  in  the  course  of  an  hour  or 
two,  and  last  several  hours.  The  sensation  is  like  that  ex- 
perienced at  the  commencement  of  a  cold,  but  there  is  no 
sneezing  or  "running  from  the  nose."  The  effect  produced  by 
pollen  on  the  non-susceptible  is  considerably  more  active  than 
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that  of  tannin,  alum,  and  many  substances  of  much  stronger 
chemical  character.  Why  pollen  should  prove  a  much  more 
highlj^  exciting-  substance  to  tlie  mucous  membrane  of  some 
persons  than  to  that  of  others  has  not  yet  been  determined. 
It  may,  however,  be  found  that  the  proclivity  is  associated 
with  special  keenness  of  smell,  which  implies  a  nervous  appar- 
atus of  exceptional  sensitiveness;  or  it  may  be  due  to  individ- 
ual peculiarities  in  the  nostrils,  such  as  absence  of  a  sufRcient 
supply  of  Aibrissce,  which  serve  as  janitors  to  keep  out  irritat- 
ing- substances;  or  want  of  mobility  in  the  alae  nasi,  which  in 
the  natural  state  of  things  shut  the  door  against  the  intrusion 
of  anything  likel^^  to  do  harm  to  the  delicate  parts  Avithin. 
Again,  the  mucous  membrane  of  the  nose  is,  as  a  rule,  more 
or  less  coated  with  adherent  mucus,  in  many  cases  amounting 
to  a  thin  film  spread  over  the  surface.  It  is  conceivable  that 
if  the  vibratory  cilia  were  unusually  active  in  any  given  case 
this  would  not  occur,  and  the  membrane  would  be  left  bare 
and  moist,  and  thus  more  open  to  irritation  by  any  foreign 
matters  deposited  on  it.  I  throw  out  these  hints,  not  as  fully- 
formed  theories  ready  to  bear  the  attacks  of  adverse  criticism, 
but  as  seeds  of  suggestion,  which  may  possibly  bear  a  harvest 
under  the  cultivation  of  workers  younger  than  myself,  and 
with  more  time  for  researches. 

Blackley's  experiments  were  made  with  pollen  of  various 
grasses  and  cereals,  and  with  that  of  plants  belonging  to 
thirty -five  other  natural  orders. 

The  grasses  which,  as  already  stated,  were  at  one  time 
considered  to  be  especiall}^  active  are  the  sweet-scented  vernal 
and  oat-like  soft  grasses;  but  this  idea,  no  doubt,  originated 
in  the  extremely  fragrant  odor  of  these  plants,  and  there  is 
no  reason  to  suppose  that  their  pollen  is  more  active  than 
that  of  the  meadow  foxtail,  and  the  various  Poae  and  Lolise. 
The  pollen  of  rye  is,  however,  more  potent  than  some  of  these, 
and  that  of  wheat,  oats,  and  barley  is  also  A^ery  active.  The 
careful  observations  of  Blackley  show  that  in  England,  during 
the  season  of  hay  fever,  95  per  cent  of  the  pollen  contained  in 
the  atmosphere  belongs  to  the  Graminace^.  This  order  gen- 
erally comes  into  full  blossom  between  the  end  of  Maj^  and 
the  latter  part  of  July,  which  is  precisely  the  period  of  the 
year  when  hay  fever  prevails.  If  the  season  be  wet  and  cold, 
the  disease  usually  sets  in  rather  later,  and  is  milder  in  char- 


Hay  Fever  and  Paroxysmal  Sneezing.  41 

acter  than  when  the  weather  is  fine  and  the  vegetation  lux- 
uriant. 

There  are  persons  who  can  resist  the  pollen  of  grasses,  but 
are  affected  by  that  of  the  rose;  and  this  idiosyncrasy  has 
been  long-  recognized  in  America,  where  the  complaint  is  called 
"  rose  cold."  This  interesting  affection  is  so  closely  allied  to 
hay  fever,  that  I  have  thought  it  worth  while  to  give  a  short 
account  of  it  in  a  separate  chapter. 

In  America,  as  alreadj'^  remarked,  the  pollen  of  the  Roman 
wormwood  (Ambrosia  artemisiaefolia)  appears  to  be  the 
most  common  cause  of  hay  fever,  and  Dr.  Marsh  even  main- 
tains that  it  is  the  sole  source  of  the  complaint;  but  in  this 
respect  he  has  undoubtedly  gone  too  far.  His  observations, 
however,  are  so  interesting,  that  I  think  they  deserve  to  be 
quoted  in  detail. 

"  I  have  noticed,"  says  Dr.  Marsh,  "  the  extreme  abundance 
and  wide  diffusion  of  the  ambrosia  during  my  travels  to  es- 
cape it.  In  this  section  of  the  country  it  may  be  said  to  grow 
everywhere.  Roadsides,  stubble-fields,  waste  places  every- 
where abound  with  it,  and  few  of  the  most  highly  cultivated 
gardens  are  free  from  it.  It  is  only  after  the  attention  has 
been  directed  to  the  plant  that  its  universal  presence  is  ob- 
served. It  seems  to  spring  up  by  magic  everywhere.  I  have 
counted  hundreds  of  plants  within  a  few  blocks  in  New  York 
city,  in  the  neglected  courtyards  and  spaces  about  houses  and 
churches.  I  have  found  that  it  extends  up  to  the  limits  of 
the  catarrhal  regions,  and  not  at  all,  or  in  extreme  rarity,  in 
the  exempt  regions.  ...  I  have  observed  that  the  course  of 
the  disease  has  been  directly'  affected  by  the  character  of  the 
season  and  the  amount  of  ambrosia  springing  up.  For  in- 
stance, in  1875,  the  ambrosia  was  very  forward  in  season  and 
abundant  in  quantity.  Severe  symptoms  came  on  earl}^  and 
those  who  remained  at  home  suffered  more  than  usual.  In 
1876,  owing  perhaps  to  the  extreme  heat  and  drought,  there 
was  not  one-quarter  the  amount  of  ambrosia  as  in  the  previ- 
ous year,  so  that  I  myself  was  able  to  remain  at  home  a  week 
later  than  my  usual  time,  and  the  season  was  generally  found 
a  mild  one  for  hay-fever  subjects." 

Dr.  Wj'man  ''^  found  that,  when  a  parcel  containing  this 
plant  was  opened  at  White  Mountain  Glen,  where  he  had 
retired  in  order  to  avoid  hay  fever,  he  and  his  son  were  imme- 
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diately  attacked  uitli  all  the  symptoms  of  the  malady.  The 
plant  blossoms  m  Aug'ust  and  September,  and  it  is  then  that 
hay  fever  most  prevails  in  America.  The  ambrosia  (which 
belongs  to  the  genus  Ambrosiacae,  order  Compositee)  fortu- 
nately does  not  grow  in  Europe.  Several  varieties  of  the 
artemisias,  a  closely-allied  genus,  are  met  with  in  England, 
and  I  think  it  not  improbable  that  some  cases  of  hay  fever 
which  have  occurred  at  the  seaside  in  this  country  may  have 
been  due  to  the  pollen  of  the  Artemisia  maritima,  or  its 
variety,  Artemisia  gallica.  It  is  curious  that,  except  in  the 
case  of  Indian  corn,  the  pollen  of  grasses  appears  to  have  but 
slight  effect  in  America,  though  a  mild  form  of  hay  fever  is 
met  with  in  that  countrj^  from  May  to  August. 

There  are  certain  supposed  fallacies  in  the  pollen  theory 
which  must  be  referred  to.  Thus,  a  case  is  mentioned  by  Dr. 
Walshe,'^  in  which  the  patient  retained  the  sj^mptoms  of  hay 
fever  during  a  passage  across  the  Atlantic,  and  another  has 
been  reported  by  Dr.  Abbott  Smith,*"  in  which  the  disease 
came  on  at  a  distance  of  nine  miles  from  land.  These  are,  I 
believe,  the  only  authentic  instances  in  which  hay  fever  has 
continued  to  exist,  or  has  originated  at  sea,  and  they  are  open 
to  various  explanations.  It  has  been  distinctly  shown  b}' 
Blackley  that  pollen  may  be  retained  in  an  article  of  dress  for 
many  weeks,  and  in  Smith's  case  the  patient,  who  was  yacht- 
ing, experienced  the  sjnnptoms  after  assisting  "  to  hoist  the 
sails."  The  attack  occurred  on  the  13th  of  June,  and  it  is  not 
unlikely  that  when  the  sails  were  unfurled  a  large  quantit}-  of 
pollen  collected  in  their  folds  was  set  free.  In  Walshe's  case 
the  symptoms  may  have  been  kept  up  by  some  other  irritant 
to  which  the  patient  may  have  had  a  peculiar  susceptibilit}-, 
or  the  case  may  not  have  been  a  true  example  of  hay  fever, 
but  of  ordinary  asthma,  complicated  with  catarrh.  It  is  not 
altogether  impossible,  however,  that  pollen  may  be  deposited 
on  a  ship  miles  away  from  land.  Darwin  ^^  has  shown  that 
dust  is  sometimes  carried  by  the  wind  far  out  over  the 
Atlantic.  "The  dust,"  he  observes,  "falls  in  such  quantit}^  as 
to  dirt3'-  everything  on  board,  and  to  hurt  people's  eyes;  ves- 
sels have  even  run  on  shore  owing  to  the  obscurit}'  of  the  at- 
mosphere." Again,  in  speaking  of  the  distribution  of  pollen, 
Darwin  reminds  us  that  the  ground  near  St.  Louis,  in  Mis- 
souri, has  been  seen  covered  with  pollen  as  if  it  had  been 
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sprinkled  with  sulphur,  and  there  is  g-ood  reason  to  believe 
that  this  had  been  transported  from  tlie  pine-forests  at  least 
400  miles  to  the  south.^^  A  shower  of  yellow  pollen  was 
wafted  to  Philadelphia^^  from  some  distant  pine-forest  so  re- 
cently' as  the  16th  of  March,  1883.  It  caused  such  a  thick  de- 
posit as  to  lead  ig-norant  people  to  take  it  for  brimstone. 
These  facts  are  sufficient  to  show  that  the  influence  of  pollen 
ma^^  be  experienced  under  circumstances  where  it  would  not 
g-enerally  be  looked  for. 

The  phenomena  of  hay  asthma,  thoug-h  their  origin  may 
be  different,  are,  like  those  of  asthma  in  general,  of  a  neurotic 
type,  and  it  would  appear  that  in  some  cases  hay  fever  has 
been  of  what  Dr.  Carpenter  calls  an  "ideo-motor"  character. 
One  possible  example  of  this  kind  has  come  under  my  notice. 
Some  years  ag-o  I  saw  a  young-  lady,  who  informed  me  that 
she  was  so  subject  to  hay  fever  that  she  invariably  remained 
in  London  till  after  the  hay  was  g-ot  in.  On  one  occasion, 
however,  after  a  visit  to  the  Ro^-al  Academy  where  she  had 
been  much  struck  b}^  a  highly  realistic  hay-field  of  Mr.  Vicat 
Cole,  she  had  a  severe  attack  of  her  familiar  complaint.  (See 
also  a  remarkable  case  of  rose  cold  produced  by  the  presence  of 
an  artificial  rose,  and  by  various  other  psychical,  as  well  as 
many  physical,  causes,  page  T8).  Wliether  this  proves  that 
Mr.  Vicat  Cole  can  rival  Zeuxis  (as  is  well  known,  this  artist 
painted  a  bunch  of  grrapes,  and  when  the  picture  was  exposed, 
birds  came  and  pecked  at  the  counterfeit  presentment  of  the 
fruit)  in  the  absolute  truth  of  his  art,  or  whether  the  case  is 
to  be  explained  b}^  the  young"  lady  having"  passed  a  hay-cart 
on  her  way  home,  I  do  not  pretend  to  decide;  but  the  latter 
solution,  if  more  prosaic,  is  also,  it  must  be  confessed,  more 
probable. 

The  S3''mptoms  of  the  disease  are  seen  under  two  well- 
marked  tj'pes,  the  catarrhal  and  the  asthmatic.  In  the  former 
the  onset  is  very  sudden,  the  patient  becoming- conscious  of  an 
itching",  smarting"  sensation  in  the  nose  and  eyes,  and  some- 
times in  the  fauces  and  roof  of  the  moutii.  Not  unfrec^uentl}' 
the  attack  commences  with  a  feeling-  of  extreme  irritation  at 
the  inner  canthi.  (When,  the  disease  is  established,  the  sneez- 
ing- sometimes  appears  to  be  broug-ht  on  by  other  causes  than 
pollen.  Thus  Sydney  Smith,  writing  to  his  son-in-law,  the  late 
Sir  Henr^'  Holland,  g"ives  the  following"  luuuorous  account  of 
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his  own  case :  "  Lig'ht,  dust,  contradiction,  an  absurd  remark, 
the  sight  of  a  dissenter,  anything-  sets  nie  sneezing,  and  if  I 
beg-in  sneezing  at  twelve,  I  don't  leave  off  till  two,  and  am 
heard  distinctly  in  Taunton  (when  the  wind  sets  that  way)  a 
distance  of  six  miles.  ...  If  consumption  is  too  powerful  for 
physicians,  at  least  they  should  not  suffer  themselves  to  be 
outwitted  by  such  little  upstart  disorders  as  the  hay  fever." 
The  late  Rev.  Henry  Ward  Beecher  thus  describes  the  exten- 
sion of  the  symptoms  from  the  first  irritation  of  the  eyes: 
"  The  nose  sjnnpathizes.  "four  handkerchief  suddenly  becomes 
the  most  important  object  in  life.  By  the  next  day  the  slig-ht- 
est  draught  of  wind  sets  you  to  sneezing-.  It  is  a  revelation. 
You  never  before  even  suspected  what  it  really  was  to  sneeze. 
If  the  door  is  open,  you  sneeze.  If  a  pane  of  g-lass  is  g-one,  you 
sneeze.  If  a  little  dust  of  the  carpet,  or  the  odor  of  flowers  is 
wafted  to  you,  or  the  smell  of  smoke,  you  incontinently  sneeze. 
If  you  sneeze  once,  you  sneeze  twenty  times.  It  is  a  riot  of 
sneezes.  First  a  sing-le  one,  like  a  leader  in  a  flock  of  sheep, 
bolts  over;  and  then  in  spite  of  all  you  can  do,  the  whole  flock, 
fiftj^  by  count,  come  dashing  over,  in  twos,  in  fives,  in  bunches 
of  twenty.")  Paroxysms  of  sneezing-,  often  of  extreme  violence, 
quickly  ensue,  followed  by  an  abundant  thin  discharge  from 
the  nose.  The  mucous  membrane  of  the  nasal  fossce  swells 
so  as  to  block  up  the  passages  and  make  respiration  through 
them  impossible.  At  the  same  time,  there  is  profuse  lachr^-- 
mation  with  much  pricking  and  stinging  of  the  conjunctival 
surfaces,  and  sometimes  photophobia.  There  is  often  a  certain 
amount  of  chemosis,  and  occasionally^  the  eyelids  become  puffed 
so  as  almost  to  close  the  eyes.  The  discharge  from  both  nose 
and  eyes  gradually  grows  thicker,  sometimes  even  becoming 
serai-purulent  in  character.  There  may  be  severe  neuralgic 
pain  in  the  eyeballs  and  over  the  back  of  the  head.  Now  and 
then  there  is  some  degree  of  pyrexia,  but  this  is  by  no  means 
the  rule.  The  disorder  often  varies  considerably  in  intensity, 
even  in  the  same  person,  withm  short  intervals  of  time,  so  as 
almost  to  give  an  intermittent  character  to  the  complaint. 
This  is  probably  due  to  the  varying  quantity  of  pollen  present 
in  the  atmosphere,  the  severity  of  the  disease  being,  as  a  rule, 
in  direct  proportion  to  the  abundance  of  the  materies  morbi. 
An  attack  lasts  from  a  few  hours  to  several  flays,  or  even 
longer,  finally  ceasing  almost  as  suddenly  as  it  set  in,  and 
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leaving-  little  or  no  trace  of  its  presence  either  in  local  lesion 
or  S3'stemic  disturbance.  In  some  patients  lia3"  fever  is  ac- 
companied by  nettle-rash. 

The  asthmatic  form  of  the  complaint  may  be  superadded 
to  the  disorder  just  described,  or  it  ma^-  constitute  the  entire 
affection.  It  g-enerally  comes  on  m  the  daytime,  and  the  par- 
oxysm ma^-  pass  off  in  a  few  hours,  the  patient  first  expecto- 
rating- a  little  ropy  mucus,  and  latei-  an  abundant  frothy  secre- 
tion, or  the  dyspnoea  may  continue,  with  only  slight  remis- 
sions, as  long-  as  the  sufferer  is  exposed  to  the  influence  of 
pollen.  The  attacks  seldom  produce  any  emphysema,  and  the 
patient  sooner  or  later  entirely  recovers. 

The  diagnosis  of  hay  fever,  from  common  catarrh  on  the 
one  hand  and  spasmodic  asthma  on  the  other,  is  not  always 
easj'^,  and  mistakes  in  diagnosis  were  formerly  very  common ; 
but  the  disease  is  now  so  much  better  known  that  errors  are 
less  likely'  to  occur.  The  first  attack  might  perhaps  be  con- 
founded with  ordinary  cor3'za;  but  the  suddenness  of  the  onset, 
the  characteristic  oedematous  puffiness  of  the  eyelids,  together 
with  the  absence  of  constitutional  symptoms,  will  speedily  lead 
to  a  truer  diagnosis.  People  who  are  prone  to  catarrh  are 
very  apt  to  catch  cold  in  the  changeable  weather  of  the  spring- 
and  early  summer  of  this  country,  and  these  cases  are  some- 
times mistaken  for  haj'  fever;  but  the  readiness  with  which 
they  yield  to  anti-catarrhal  treatment  at  once  shows  their  real 
nature. 

Hay  fever  may  attack  those  who  suffer  from  chronic  rhini- 
tis, hypertrophy'  of  the  turbinated  bodies,  or  other  slight  struc- 
ural  disease  of  the  nasal  passages;  but  in  the  typical  exam- 
ples of  true  hay  fever  the  interior  of  the  nose  is,  according  to 
VQ.'Y  experience,  as  already  stated,  quite  hedlthy. 

Persons  with  slight  chronic  disease  of  the  nose  are,  how- 
ever, apt  to  suffer  from  exacerbations  in  the  spring  and  sum- 
mer, owing  to  exposure  to  dust,  strong-  sunlight,  or  other  irri- 
tants. Of  course,  such  individuals  may  be  affected  by  pollen; 
but  such  cases  are  not  examples  of  true  hay  fever,  though 
they  are  sometimes  erroneously  included  in  that  categoj-y. 
There  are  also  many  people  who  readily  take  a  sliglit  cold  in 
summer,  and  who,  after  sneezing  a  few  times,  fancy  tliey  have 
the  "seasonable  complaint"  (a  lady  once  serioush'  complained 
to  me  that  "the  few  who  really- have  hay  fever  suffer  from 
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want  of  sympathy  through  the  many  professing-  to  have  it, 
whose  aihnent  is  verj^  trifling-  by  comparison");  but  such 
cases  are,  of  course,  excluded.  Another  set  of  cases  to  be 
eUminated  are  those  in  which  catarrhal  S3anptoms  are  devel- 
oped as  the  result  of  an  idiosyncrasy  other  than  that  of  hay 
fever. 

Thus,  it  is  well  known  that  powdered  ipecacuanha  will  in 
some  persons  cause  a  peculiar  form  of  asthma  closely  resem- 
bling hay  asthma,  and  with  many  people  the  fumes  of  burning 
sulphur  have  the  same  effect.  I  have  frequently  observed 
slight  attacks  resembling  hay  fever  produced  by  the  insuffla- 
tion into  the  larynx  of  powdered  lycopodium,  and,  indeed,  I 
have  for  this  reason  been  compelled  to  give  up  the  use  of  this 
drug  as  a  diluent  for  medicinal  powders.  Some  people  expe- 
rience symptoms  somewhat  analogous  to  those  of  hay  fever 
in  eating  peaches  (in  connection  with  this  observation  it  may 
be  mentioned  that  Dr.  Marsh  [loc.  cit.,  p.  16]  has  found  pollen 
accidentally  lodged  in  the  velvety  skin  of  the  peach,  a  circum- 
stance which  may  explain  the  "peach  cold  "  occasionally  no- 
ticed in  America),  while  others  are  troubled  in  the  same  way 
by  the  presence  of  cats,  rabbits,  and  guinea-pigs;  and  Dr. 
Bastian  ^*  suffered  from  an  atfection  closely  resembling  hay 
fever  while  he  was  dissecting*  the  Ascaris  megalocephala,  a 
parasite  which  infests  the  horse.  If  the  specific  exciting  influ- 
ence IS  in  operation  on  a  person  having  an  idiosyncrasy  of 
this  kind,  a  complaint  almost  precisely  similar  to  hay  fever  is 
produced ;  but,  as  a  rule,  the  conditions  leading  to  its  mani- 
festation are  exactly  known  by  the  patient,  and  can,  therefore, 
be  avoided. 

The  asthmatic  form  of  hay  fever  may,  in  some  instances, 
be  less  easy  to  reco'gnize  than  the  catarrhal ;  but  the  history 
of  the  case  will  generally  guide  the  |)ractitioner  to  a  correct 
conclusion.  The  fact  that  the  first  attack  of  hay  fever  comes 
on,  as  a  rule,  in  the  daytime,  out  of  doors,  and  in  the  summer, 
while,  on  the  other  hand,  paroxysms  of  true  asthma  most 
frequently  occur  in  the  evening  or  night,  indoors,  and  in  one 
of  the  other  seasons  of  the  year,  may  help  to  difl'erentiate  the 
two  complaints.  When  once  the  disease  is  established,  how- 
ever, the  attacks  may  occur  at  any  time,  the  tendency  to  dys- 
pnoea being  often  as  marked  at  night  as  it  is  in  true  asthma. 

The  prognosis  is  in  all  cases  favorable  as  regards  the  ter- 
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mination  of  each  attack;  cessante  causd,  cessat  effectus. 
When  the  season  of  flowering-  g-rass  is  past,  the  comphiint 
will  certainh'  depart;  but  it  will  almost  as  surely  reappear 
whenever  the  patient  is  ag-ain  exposed  to  the  action  of  pollen,, 
unless  some  preventive  treatment  is  adopted. 

Hay  fever  leaves  no  permanent  structural  lesion  behind  it, 
and  cannot,  therefore,  be  said  to  have  any  pathology.  Black- 
ley  thinks  that  pollen  has  a  peculiar  and  specific  effect  in  caus- 
ing- dilatation  of  the  capillaries  and  exudation  of  serum  from 
them;  but  it  appears  to  me  hig-hly  doubtful  whether  this  is 
anything*  more  than  the  reaction  which  ordinarily  follows  the 
application  of  an  irritant. 

It  need  scarcely  be  said  that  zealous  bacteriomaniacs  have 
sought  for  parasitic  germs  in  the  nasal  secretion  of  those  sub- 
ject to  hay  fever;  but,  althoug-h  bodies  resembling-  pollen  cor- 
puscles have  been  found,'^^  no  specific  organisms  have,  so  far 
as  I  am  aware,  been  detected.  It  is  almost  a  comfort  in  these 
daj^s  to  find  one  disease  for  which  the  ubiquitous  bacillus  does 
not  appear  to  be  responsible. 

The  treatment  of  ha^^  fever  may  be  either  curative  or  pal- 
liative, and  must  be  directed  to  the  parts  attacked,  which  may 
be  either  the  eyes,  the  nose,  or  the  air  passag-es.  The  two 
former  nearly  always  suffer,  the  latter  fortunately  frequently 
escape. 

For  the  relief  of  the  irritation  of  the  eyes,  frequent  bathing- 
with  very  cold  water  is  sometimes  useful,  thoug-h  Roberts  ^® 
appears  to  have  found  more  benefit  from  warm  and  slightly 
salt  w^ater.  Sulphate  of  copper  (g-r.  ij.  ad  3  i.)  or  sulphate  of 
zinc  (gr.  ij.  ad  3  i.)  may  sometimes  do  g-ood,  but  I  have  found 
a  lotion  containing-  two  g-rains  of  acetate  of  lead  with  two 
drops  of  dilute  acetic  acid  in  an  ounce  of  water,  the  most 
soothing-  application.  Sedative  collyria  occasionally  allay  the 
irritation;  for  this  purpose  a  small  quantity-  of  a  solution  of 
acetate  of  morphia  (gr.  i.-iij.  ad  3!.)  may  be  dropped  into  the 
eyes  when  they  beg-in  to  itch.  A  spray  of  cocaine  (  4  or  6 
per  cent  solution),  alwaj-s  gives  immediate  relief,  but  it  g-ener- 
ally  has  to  be  repeated  after  a  short  interval. 

If  a  patient  is  oblig-ed  to  g-o  out  of  doors,  he  should,  if  pos- 
sible, avoid  the  middle  of  the  day,  wlien  the  glare  of  the  sun 
greatly  ag-g-ravates  tlie  sufferings  of  tliose  whose  eyes  have 
been  inflamed  by  the  pollen  dust.     If  compelled  to  be  in  the 
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open  air  at  such  times,  the  patient  sliould  protect  his  ej-es  by 
wearing"  spectacles  with  large  frames,  accurately  adapted  to 
the  circumference  of  the  orbits;  or  he  may  find  some  advan- 
tage in  wearing  a  hat  with  a  very  broad  brim. 

Wlien  obliged  to  ride  or  drive  it  is  advantageous  to  wear  a 
veil  over  the  face.  One  made  of  "  three  ply  "  of  fine  silk  gauze 
has  been  recommended,"  but  I  have  found  a  "  double  gossa- 
mer^' veil,  which  can  be  had  in  several  colors,  answer  the  pur- 
pose in  some  cases.  Protected  in  this  way,  many  people  pre- 
disposed to  hay  fever  escape  altogether,  while  others  only 
contract  the  disease  in  a  very  mild  forui. 

The  jiose  is  the  organ  mainly  to  be  considered  in  the  local 
treatment  of  hay  fever.  In  the  ordinary  uncomplicated  cases 
the  use  of  a  cocaine  spraj',  a  five-per-cent  solution  or  stronger 
if  necessary,  and  the  passage  daily  of  a  nasal  bougie  ^^  will  be 
found  to  give  great  relief.  The  instrument  first  used  should 
be  a  No.  3  or  No.  4,  according  to  the  amount  of  swelling  in 
the  nose,  but  gradually,  as  the  passage  widens,  larger  ones 
up  to  No.  6  or  No.  7  ma}^  be  employed.  The  nose  should  be 
first  sprayed  with  a  ten-per-cent  solution  of  cocaine,  about  four 
sprays  being  used  for  each  nostril.  The  bougie  having  been 
smeared  witli  vaselin,  cold  cream  or  oil  should  be  passed 
directly  backward,  the  patient  being  warned  against  directing 
it  upward  or  outward.  For  the  first  two  or  three  days  the 
bougie  should  be  left  in  the  nasal  passage  for  ten  minutes; 
later  on  it  may  be  allowed  to  stop  in  the  nose  for  fifteen  min- 
utes and  at  the  end  of  a  month  it  should  remain  in  situ  for 
half  an  hour  or  even  longer.  It  is  very  important  in  passing 
bougies  not  to  use  any  force  as  the  least  violence  is  sure 
to  give  rise  to  local  inflammation  and  thus  retard  the  cure. 
Medicated  bougies  sometimes  do  good.  In  the  summer  of 
1886  several  of  nxy  patients  derived  much  benefit  from  a 
bougie  of  which  the  following  is  the  formula :  Gelato-glyce- 
rin,  40  g'rains;  hj^drochlorate  of  cocaine,  ^V  o^  ^  grain;  sulphate 
of  atropine,  yio  of  a  grain.  In  a  few  cases  I  have  known 
bougies  of  bismuth  and  acetate  of  lead  (Throat  Hospital 
Pharmacopoeia)  do  good;  but  they  occasional!}^  aggravate 
the  mischief  the^'  are  meant  to  cure. 

In  nearly  all  cases  warm  alkaline  washes  of  borax  and 
bicarbonate  of  soda  give  great  relief.  The  upper  lip  and  the 
margins  of  the  nostril  should  be  smeared  over  with  benzoated 
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zinc  ointment  two  or  three  times  a  day  when  those  parts  are 
inflamed;  or  aconite  liniment  ^^  maj^  be  used  in  the  same  way. 

The  veil  recommended  for  the  eyes  also  protects  the  nose; 
but  as  many  patients,  especially  men,  object  to  wear  a  veil,  the 
entrance  to  the  nose  may  be  guarded  by  the  use  of  a  little 
cotton- wool  or  wadding-  which  can  be  simplj'  inserted  with  the 
finger,  or  more  securely  by  means  of  one  of  Gottstein's  screws. 

I  have  not  found  injections  of  quinine  as  recommended  by 
Helmholtz  at  all  useful.  Though  in  a  few  cases  benefit  was 
derived,  in  most  instances  no  effect  was  produced,  while  some 
patients  Avere  actually  made  worse.  The  good  effect  is  prob- 
ably to  be  explained  by  the  injection  washing  awaj"  the  cor- 
pus delicti  mechanically  rather  than  by  any  parasiticide 
action.  The  same  remark  maj'  apply  to  the  case  in  which 
Binz  ^  states  that  a  solution  of  one  part  of  salicj^lic  acid  to 
one  thousand  of  water,  thrown  into  the  nares,  cut  short  the 
disease. 

Since  the  publication  of  the  last  edition  (in  1887)  a  lecture 
has  been  published  b3^  Sir  Andrew  Clark  ^^  in  which  he  recom- 
mends the  application  of  a  mixture  of  glycerin  of  carbolic 
acid,  quinine,  and  perchloride  of  mercury.  In  the  years  1864-65 
•I  made  extensive  trials  of  carbolic  acid  in  various  affections 
of  the  throat  and  nose.  While  I  did  not  find  that  it  offered 
any  special  advantages,  it  appeared  to  me  to  be  a  more  pain- 
ful remedy-  than  anj^  ordinary  caustic.  In  consequence  of  this 
I  have  long  given  up  its  use.  The  introduction  of  cocaine  has 
of  course  enabled  ijractitioners  to  applj^  strong  caustics  with- 
out any  immediate  pain,  but  as  soon  as  the  effects  of  the  coca- 
ine have  passed  off  great  suffering  is  sometimes  produced  by 
the  application  of  carbolic  acid,  if  used  of  a  caustic  strength. 
I  have  seen  three  cases  in  which  this  remedy  Avas  employed 
by  others  in  hay  fever.  In  none  of  them  did  it  produce  any 
permanent  satisfactory'  results,  while  all  the  patients  com- 
plained of  the  great  pain  caused  by  the  application  of  the 
remedj'.  I  know  of  more  than  one  case,  indeed,  where  the 
whole  exterior  of  the  nose  became  enormously  swollen  and 
inflamed,  so  that  I  cannot  recommend  the  application  of  car- 
bolic acid  in  hay  fever.  With  regard  to  the  other  drugs  sug- 
gested by  Sir  Andrew  Clark  it  lias  been  abundantly  proved 
that  quinine  is  perfectly  useless  in  hay  fever,  and  as  there  is 
nothing  of  a  septic  nature  in  the  disease  it  is  difficult  to  under- 
XI— 4 
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stand  what  oan  be  the  advantag-e  of  applying  either  that  or 
perchloride  of  mercury.  The  inventor  of  this  extraordinary 
combination  does  not  recommend  its  apphcation  to  be  limited 
to  the  swollen  parts,  but  it  is  advised  that  the  whole  interior 
of  the  nose  should  be  swabbed  with  the  solution  by  means  of 
a  camel's  hair  brush — "  laryngeal  brush  "  is  the  term  used — 
"  first  the  upper  part  of  the  nasal  cavity  and  afterward  its 
floor."  Considering  the  advance  that  laryngology  and  rhi- 
nolog}'  have  made  in  recent  years,  when  in  every  manipulation 
the  eye  should  direct  the  hand,  it  is  strange  that  any  physi- 
cian should  recommend  a  method  which  is  altogether  an- 
tiquated. 

The  Vapor  Benzoini  of  the  Throat  Hospital  Pharmacopoeia 
has  occasionally  produced  a  soothing  effect,  and  I  have  also 
seen  good  results  from  insufflations  into  the  nose  of  a  powder 
consisting  of  one-sixteenth  of  a  grain  of  morphia  and  one 
grain  of  bismuth.  This  should  be  applied  several  times  a  day, 
Ferrier's  snuff  may  be  substituted  for  the  above  formula,  but 
it  should  be  applied  by  insufflation.  Habitual  snuff-taking, 
by  deadening  the  sensibility  of  the  nasal  mucous  membrane, 
renders  people  less  liable  to  common  catarrh,  and  I  have  heard 
that  this  habit  affords  some  protection  against  hay  fever. 
Tobacco  smoke,  also,  sometimes  gives  relief,  and  I  know  of 
one  case  in  which  a  patient,  who  was  advised  to  smoke  on  ac- 
count of  another  complaint,  was  entirely  cured  of  his  hay  fever 
by  means  of  this  pleasant  reined3\  I  believe,  however,  that 
this  is  a  somewhat  exceptional  case,  and  I  have  known  sev- 
eral instances  in  which  the  affection  was  much  aggravated  by 
tobacco  smoke.  It  is  also  said  ^^  that  great  advantage  has 
been  derived  from  the  snuffing  of  pure  salicjdic  acid,  ten  or 
fifteen  grains  being  used  in  this  manner  in  the  course  of  the 
day.  As,  however,  this  powder  is  highly  irritating-  to  the 
mucous  membrane,  I  am  inclined  to  believe  that  most  per- 
sons would  consider  the  remedy  worse  than  the  disease. 

In  some  cases  more  active  treatment  is  required.  As  has 
already  been  said,  Cazenave  was  the  first  to  cauterize  the 
mucous  membrane  of  the  nose  by  way  of  lessening  its  suscepti- 
bility to  hay  fever,  using  nitrate  of  silver  for  the  purpose.  In 
1881  Dr.  Sajous  employed  glacial  acetic  acid  with  the  same 
view,  and  in  1883  he  was  able  to  report  that  this  treatment 
had  met  with  a  considerable  measure  of  success.     (''  Med,  and 
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Surg-,  Reporter,''  Dec.  22d,  1883.  In  a  private  commimication 
to  the  author,  dated  July  23d,  188-i,  Dr.  Sajous  sa^'s:  "Since 
the  paper  was  written,  I  have  treated  over  twenty  cases  with- 
out one  faihire.")  It  is  worthy  of  note  that  Dr.  Sajous  applied 
the  caustic  in  the  first  instance  for  hypertrophy  of  the  turbi- 
nated bodies  and  it  was  onl}'  on  finding  that  he  thereby  pre- 
vented hay  fever  in  two  patients  who  were  subject  to  that 
complaint  that  he  was  led  to  apply  the  method  directly  for 
the  relief,  or  rather  the  neutralization,  of  the  pollen  idiosj'n- 
crasy.  There  is  no  mention  of  intrinsic  disease  of  the  nose  in 
his  other  cases.  Of  course,  if  there  is  much  h^^pertrophied 
tissue,  it  should  be  destroj^ed  or  removed.  I  have  found  that 
the  indurated  parts  can  be  most  easily  got  rid  of  by  means  of 
electric  cautery,  and  the  same  observation  applies  if  any  por- 
tions of  the  mucous  membrane  are  found  to  be  exceptionally 
sensitive.  This  will  be  ascertained  by  touching  the  various 
parts,  especially  the  anterior  and  posterior  extremities  of  the 
inferior  and  middle  turbinated  bodies  and  different  parts  of 
the  septum,  with  a  nasal  probe.  It  will  sometimes  be  found 
that  touching  certain  spots  will  immediately  give  rise  to  sneez- 
ing, while  the  probe  ma}'  be  passed  over  large  tracts  without 
causing  a  sneeze.  When  found,  these  spots  must  be  freely 
cauterized,  but  in  my  experience  their  presence  is  the  excep- 
tion, not  the  rule.  Of  course,  before  using-  electric  cautery  the 
nose  should  be  thoroughl}^  sprayed  with  cocaine,  which 
should  be  applied  not  merely  to  the  part  that  is  to  be  burnt, 
but,  as  already  observed,  to  the  whole  of  the  interior  of  the 
nose. 

For  the  relief  of  the  respiratory  sj^mptoms  we  are  able  to 
do  much;  for  the  cure,  unfortunately,  very  little. 

Patients  sufiering  from  hay  fever  are  often  relieved  hj  in- 
haling the  fumes  of  nitrated  blotting-  paper,  the  good  effect  of 
which  is  further  increased  by  steeping  the  paper  in  a  solution 
of  stramonium,  datura  tatula,  belladonna,  or  lobelia.  A  patent 
American  remedy,  consisting'  of  nitrate  of  potash  and  pow- 
dered herbs,  of  which  stramonium  or  datura  tatula  is  proba- 
bly the  most  important,  is  sold  under  the  name  of  "Himrod's 
Cure "  (the  original  formula  of  this  remedy  was  published 
some  years  ago  in  the  "  Chemist  and  Druggist "  [December 
1883].  It  is  said  to  consist  of  stramonium,  lobelia  inflata, 
black  tea,  and  nitre  in  equal  parts.     If  a  little  powdered  aniseed 
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or  fennel  be  added  to  this  preparation,  it  certainly  produces 
a  compound  vviiich  in  appearance  and  effect  is  very  similar  to 
Himrod's  remedy.  Careful  microscopical  examination  made 
at  my  request  by  those  familiar  with  vegetable  structures  has, 
however,  failed  to  detect  any  tea-leaf  in  Himrod's  preparation, 
thoug-h,  of  course,  it  is  readily  seen  in  specimens  of  powder 
prepared  according  to  the  formula  just  given.  On  the  other 
hand,  bearing  in  mind  the  fact  mentioned  in  the  text,  that 
tea,  when  drunk,  often  gives  great  relief  to  asthmatics,  it  is 
not  at  all  improbable  that  the  herb  may  have  some  effect,  if 
burned  and  inhaled),  and  when  this  powder  is  lighted  and 
the  fumes  inhaled,  they  sometimes  quickly  relieve  the  spasm. 
Cigarettes  of  pure  stramonium  are  also  often  of  great  service. 

If  from  any  cause  the  patient  is  unable  to  try  more  radical 
measures,  palliative  steps  should  be  taken.  Some  of  these 
have  been  already  incidentally-  mentioned,  and  others  (such 
as  the  constitutional  remedies)  should  be  adopted  even  when 
active  local  measures  are  being  carried  out. 

The  first  measure  must  be  to  remove  the  patient  from  a 
district  in  which  there  is  much  flowering  grass.  A  sea-vo^^age 
is  probably  the  most  perfectly  satisfactory  step  that  can  be 
taken.  Patients  who  are  unable  to  go  to  sea  should  endeavor 
to  reside  on  the  coast,  where  they  will  generally"  be  free  from 
their  troublesome  complaint,  except  when  land-breezes  blow. 
Dwellers  in  towns  should  avoid  the  country,  and  those  who 
reside  in  the  country  should  make  a  temporary  staj^  in  the 
centre  of  a  large  town.  It  often  haj^pens,  however,  that  such 
a  change  of  abode  is  not  practicable,  and  under  such  circum- 
stances, if  the  complaint  is  verj''  severe,  the  patient  should,  if 
possible,  remain  indoors  during  the  whole  of  the  hay  season. 
There  are  many  persons,  of  course,  who  cannot  stay  in  the 
house  during  the  month  or  six  weeks  of  the  hay  fever  period; 
and  those  who  can  are  apt  to  find  such  detention  not  only 
exceedingly  irksome  but  very  injurious  to  the  general  health. 
But  active  exercise  in  the  country  should  be  carefully  avoided, 
for  it  must  be  borne  in  mind  that  the  energy  of  the  respira- 
tory function  bears  a  direct  relation  to  the  activity  of  the 
body,  and  that  when  the  breathing  is  frequent  and  deep,  a  far 
larger  quantity  of  pollen  will  be  inspired  than  when  respira- 
tion is  more  passively  performed.  Tlie  popular  games  of 
cricket  and  lawn- tennis  olfer  conditions  very  favorable  to  the 
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development  of  the  complaint  in  those  who  possess  the  idio- 
syncrasy, owing'  to  their  being-  played  out  of  doors,  and  re- 
quiring a  good  deal  of  running  about.  Napoleon  is  said  to 
have  attributed  his  defeat  at  Leipzig  to  his  having  eaten,  not 
wisely,  but  too  well,  of  his  favorite  dish,  shoulder  of  mutton 
and  onions;  in  like  manner  (si  parva  licet  componere  magnis) 
the  victorj''  has  sometimes  been  decided  in  the  cricket-field,  in 
a  contest  between  the  rival  ''  blues, "  b3^  the  inopportune  ster- 
nutation of  some  dought}'  champion,  whose  nerves  are  as 
adamant  against  everything  but  pollen. 

As  the  affection  most  commonly  occurs  in  persons  of 
nervous  temperament,  nerve-tonics  and  other  constitutional 
remedies  have  been  used  for  the  purpose  of  warding  off  hay 
fever,  or  controling  the  violence  of  its  attacks.  Among  these, 
quinine,  arsenic,  opium,  and  belladonna  have  been  emplo\'ed, 
but  I  have  found  valerianate  of  zinc,  in  combination  with  asa- 
foetida,  more  valuable  than  any  other  drug.  I  usually  give 
the  remedy  in  the  form  of  pills  containing  one  grain  of  valeri- 
anate of  zinc,  and  two  grains  of  the  compound  asafoetida  pill, 
doubling  the  dose  at  the  end  of  ten  days  or  a  fortnight.  I 
direct  my  patients  to  begin  taking  these  pills  as  the  hay  season 
approaches,  and,  under  the  use  of  this  remedj',  many  persons 
who  formerly  suffered  most  severely  from  hay  fever  have 
ceased  to  be  troubled  by  it. 

When  the  disease  is  established,  tincture  of  opium  is  of 
g"reat  benefit  in  controlling  hay  asthma,  reducing  the  secre- 
tion, diminishing  the  sneezing,  and  at  the  same  time  bracing- 
up  the  nervous  system.  It  should  be  given  in  small  doses  of 
five  or  seven  drops  twice  daily,  and  a  saline  purgative  should  be 
taken  on  alternate  mornings.  Belladonna  will  be  found 
useful,  more  especially  in  those  cases  in  which  there  is  irrita- 
tion of  the  uvula  and  roof  of  the  mouth.  Dr.  T.  H.  Moor- 
head,^^  who  had  been  a  regular  sufferer  for  thirt}^  years,  states 
that  he  succeded  in  curing  himself  by  means  of  hypodermic 
injections  containing  one-twentieth  of  a  grain  of  morphine 
and  one-two-hundredth  of  a  grain  of  atropine  night  and  morn- 
ing. 

In  hay  fever  the  food  should  be  nutritious  and  easily  digest- 
ible. Owing  to  the  depression  which  the  complaint  causes, 
stimulants  are  sometimes  necessarj^;  but  they  should,  if  pos- 
sible, be  avoided,  or  only  taken  in  small  quantities.     Light 
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claret  or  hock,  or  whiskey  diluted  with  water,  are  the  least 
injurious.  Tea  and  coffee  are  extremely  useful  in  the  asthma- 
tic form  of  the  disease,  both  in  relieving-  the  spasm  and  coun- 
teracting- tlie  exhaustion  which  follows  it. 

In  conclusion,  it  may  be  stated  that  a  considerable  number 
of  cases  of  hay  fever  can  be  cured,  while  a  still  larg-er  number 
can  be  relieved  altog-ether  for  the  time,  though  the}'  may  be 
subject  to  subsequent  attacks.  In  all  cases,  if  the  directions 
which  have  been  g-iven  in  this  little  treatise  are  carefully  fol- 
lowed, the  troubles  of  the  affection  will  be  found  to  be  so 
minimized  that  the  quondam  sufferers  will  have  compara- 
tively^ little  to  complain  of,  and  certainlj-  will  no  longer  dread 
the  "  g-racious  odors  "  carried 

"  Upon  the  gentle  wing  of  some  calm-breathing  wind." 


CHAPTEPv   11. 

PAROXYSMAL  SNEEZING. 

Sneezing  is,  after  all,  onl}^  a  symptom,  and  there  are,  no 
doubt,  many  objections  to  the  consideration  of  it  as  a  disease 
2Jer  se.  But  on  the  other  hand  it  has  been  found  convenient, 
in  many  other  cases,  to  discuss  a  number  of  morbid  conditions 
under  the  head  of  a  prominent  symptom.  Indig-estion,  neur- 
algia, and  epistaxis,  are  each  only  a  S3'mptom  of  ailments 
often  due  to  hig'hl3^  complex  conditions,  but,  nevertheless, 
under  each  of  the  terms  referred  to,  much  valuable  informa- 
tion has  been  collected,  and  arranged  so  that  under  one  prom- 
inent symptom  all  the  possible  causes  of  disease  g'iving'  rise  to 
it,  and'  every  kind  of  suitable  treatment,  can  be  carefully 
passed  in  review. 

The  act  of  sneezing'  is  not  always  even  a  S3^mptom  of  dis- 
ease; it  is  frequently  merely'  a  health.y  recognition  of  an 
atmospheric  impression,  and,  in  moderation,  is  g-eneralh' 
admitted  to  be  a  ver^'  pleasurable  sensation.  When,  however, 
the  attacks  are  very  frequent,  and  at  the  same  time  pro- 
long-ed,  it  becomes  an  exceeding-l^'  distressing-  complaint,  and 
most  depressing-  to  the  nervous  s,vstem.  (Borbone  ["  Journal 
of  Lar^-ng-olog-}'  and  Rhinolog-^V'  ^  ol.  I.,  No.  1,  p.  11,  January-, 
1887]  has  described  a  case  of  spasmodic  sneezing-  in  which  the 
expiratory  act  was  so  rapid  and  continuous  that  the  patient 
became  cyanosed  and  collapsed,  and  ultimately  fainted.) 
Indeed,  when  anj^  extensive  atheromatous  deg-eneration  affects 
the  vascular  s^'stem,  or  when  there  is  am'  weakness  of  the 
abdominal  walls,  habitual  and  violent  sneezing-  becomes  a 
source  of  dang-er. 

Before  patholog-3^  was  studied  in  a  scientific  spirit,  anil 
when  signs  and  portents  of  untold  significance  were  found  in 
the  simplest  occurrences  of  every-da^'  life,  special  importance 
was  luiturall^^  attached  to  the  outwai-d  and  visible  sig-ns  of 
disease,  and,  in  the  absence  of  any  knowlcdg-e  of  the  causes  of 
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phenomena,  no  rational  interpretation  of  them  was  possible. 
Under  these  circumstances,  it  was  inevitable  that  superstition, 
which  is  never  far  from  the  mind  of  man  when  reason  gives 
no  ligiit  to  g-uide  him,  should  lay  hold  of  these  manifestations 
and  read  the  "  writing-  on  the  wall "  in  its  own  absurd  way. 
Among-  other  thing-s  the  act  of  sneezing-  was  thoug-ht  to  have 
something'  supernatural  about  it  in  nearly  every  country  from 
the  earliest  period.  In  the  olden  times,  sneezing  was  g-ener- 
ally  considered  a  g-ood  omen.  It  was  looked  upon  as  some- 
thing- sacred  by  nearly'  all  the  ancient  peoples — not  only  by 
the  Greeks  and  Romans,  but  by  the  races  of  Asia  and  Africa, 
and  even  b}^  the  Mexicans  of  remote  times.  This  feeling-  of 
reverence  was  already  ancient  even  in  the  days  of  Homer. 
Aristotle  inquires  into  the  nature  and  origin  of  the  supersti- 
tion, somewhat  profanely  wondering  why  sneezing"  had  been 
deified  rather  than  coughing-.  Xenophon  says  that  when  2bX\j 
one  sneezed  in  the  presence  of  the  King-  of  Persia  every  one 
fell  down  and  worshipped  him  as  a  g-od.  Sir  Thomas  Browne  ^^ 
remarks:  "We  read  in  Godignus  that  upon  a  sneeze  of  the 
emperor  of  Monomotapa  (a  reg-ion  of  Africa,  supposed,  in  the 
sixteenth  century,  to  be  the  seat  of  a  g-reat  and  powerful 
empire),  there  passed  acclamation  successively  through  the 
city."  Sneezing-  is  said  by  Thucydides  to  have  been  a  very 
bad  sign  in  the  famous  plag-ue  of  Athens,  and  some  have 
fancied  that  the  superstitious  reverence  for  it  arose  from  that 
circumstance.  This,  however,  is  a  mistake,  for,  as  already 
remarked,  the  custom  can  be  traced  back  to  a  period  long- 
antecedent  to  the  Greeks. 

The  feeling-  about  a  sneeze  seems  to  have  been  with  some 
persons  one  of  fear,  so  that  the  salute  to  the  sneezer  may  be 
taken  to  mean  a,  prayer  for  his  safety.  The  Greeks  wished 
each  other  long-  life  when  they  sneezed,  while  the  sneezer 
himself  addressed  a  prayer  to  Zeus  for  his  safety.  This  g-ives 
point  to  the  epig-ram  of  Ammianus,  in  which  he  "clialTs"  a 
man  for  omitting-  to  utter  a  pious  ejaculation  when  he  sneezed, 
his  iiighly-developed  nasal  organ  being-,  it  is  hinted,  too  far 
off  for  his  ears  to  catch  the  sound  which  it  produced.  Tlic 
Romans  said  Salve,  and  modern  peoples  use  various  formula* 
to  the  same  effect.  In  Catholic  countries  it  used  to  be  gener- 
ally supposed  that  devils  were  expelled  by  sneezing;  possibl}'- 
this  maybe  why  snuff  was  traditionally  held  in  such  reverence 
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by  theologians,  some  of  whom,  however,  were  partial  to  it  on 
the  more  matter-of-fact  ground  that  it  caused  a  purgamentum 
cerebri,  and  made  the  brain  more  capable  of  dealing-  Avith  such 
knotty  questions  as  "  utrum  chmiEera  bombylians  in  vacuo 
possit  comedere  secundas  intentiones."  But  sneezing-  was 
often  regarded  both  as  favorable  to  the  bodily  health  and  as 
a  sign  of  good  fo)"tune. 

Whj'  so  simple  a  thing  should  have  been  credited  with 
such  momentous  consequences,  it  is  impossible  to  say,  but  it 
is  easy  to  see  how  it  might  have  come  to  be  looked  upon 
(pace  the  Stagyrite)  as  something  different  from  other  reflex 
acts  connected  with  the  air-passages.  It  is  usually  the  first 
sign  of  life  given  by  what  Oliver  Wendell  Holmes  calls  the 
"3'outhful  candidate  for  immortality "  all  over  the  earth  on 
first  emerging  in  the  light  of  day,  and  hence  a  special  sacred- 
ness  may  easily  have  been  thought  to  attach  to  it,  and  I  sup- 
pose the  music  of  the  spheres  would  sound  less  melodious  to 
the  ear  of  a  young  mother  in  the  throes  of  childbed  than  the 
sneeze  with  which  her  babe  announces  his  safe  arrival.  So 
important  has  the  subject  been  thought  that  learned  men  ^^ 
have  written  elaborate  treatises  on  sneezing  and  the  saluta- 
tions proper  on  the  occasion.  Pliny  tells  us  that  it  was  a 
civility  in  use  in  his  day  ("sternutamentis  salutamur").  The 
custom  is  also  referred  to  by  Apuleius  [a  "'frisky  matron,^' in- 
terrupted in  an  interestmg  tete-a-tete  by  the  unexpected 
return  of  her  lord,  concealed  the  "gay  Lothario"  in  a  wicker 
work  structure  on  which  the  family  linen  was  spread  out  to 
bleach.  As  the  ancients  seem  to  have  used  sidphur  for  this 
purpose,  the  hiding-place  was  not  a  comfortable  one  for  the 
captive  "masher."  The  acrid  vapor  made  him  sneeze  again 
and  again  ("  crebras  ei  sternutationes  commovebat ").  The 
author  goes  on  to  say :  "  Atque  ut  primum  e  regione  mulieris 
pone  tergum  ejus  maritus  acceperat  sonum  sternutationis 
quod  enim  putaret  ab  ea  profectum,  solito  sermone  salutem 
ei  fuerat  imprecatus  et  iterato  rursum  et  frequentato  saspius." 
At  last,  there  being  no  lull  in  what  Johnson  might  have  called 
the  tempest  of  sternutation,  the  husband's  suspicions  were 
aroused,  and  the  victim  of  "paroxysmal  sneezing"  was  dis- 
covered. Tableau!  (Apuleuis,  "Metamorphoseon,"  lib.  ix.)], 
in  one  of  his  most  comic  and  naturalistic  passages,  and 
several  other  Latin  writers  have  referred  to  it.     The  Romans 
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especiall^^  thought  sneezhig-  a  happy  augury.  The}''  used  to 
say  of  a  pretty  girl  that  the  loves  had  sneezed  at  her  birth 
{i.e,,  the  g-ood  fairies  had  smiled  on  her  cradle),  and  in  general 
it  was  considered  a  sign  of  good  luck,     Dr^^den  says : 

"  To  thee  Cupid  sneezed  aloud,  and  every  lucky  oiuen  sent  before 
To  meet  thee  landing  on  the  Spartan  shore/' 

It  seems  to  have  been  of  specially  good  import  in  love 
affairs.  Thus  Parthenis,  when  writing  to  her  lover  (probably 
in  leap-year,  since  it  was  to  make  a  declaration  to  the  gentle- 
man), sneezed.  This  comforted  her,  and  she  took  it  as  a 
favorable  answer  to  her  letter.  Hay  fever  would,  under  such 
a  consoling  belief,  be  not  without  its  compensating  advantages 
for  many  a  fair  and  blushing  maid — if  there  are  any  blushes 
still  left  in  this  advanced  age.  In  later  times  sneezing  was 
considered  good  for  the  health.  Milton,  speaking  of  a  tre- 
mendous convulsion  of  nature,  says  it  is  merely  a  little  healthy 
shaking,  over  in  a  moment,  and  of  no  ill  effect: 

' '  As  wholesome  as  a  sneeze 
To  man's  less  universe.  " 

Etiology  and  Pathology. — Before  proceedmg  to  investigate 
the  causes  of  sneezing,  the  mechanism  of  the  act  itself  must 
be  analyzed.  Sneezing  must  be  regarded  as  a  reflex  respira- 
tory act;  an  impression  is  made  on  the  extremities  of  the 
terminal  twigs  of  the  nasal  branches  of  the  fifth  nerve,  which 
is  conveyed  to  the  respiratory  centre  in  the  medulla,  and 
results,  after  two  or  three  short  quick  inspirations,  in  a  violent 
expiration.  The  air,  instead  of  being  directed  through  the 
mouth,  is,  by  the  closure  of  the  back  of  the  throat  or  isthmus 
of  the  fauces,  directed  through  the  nose.  This  closure  of  the 
fauces  is  effected  by  the  drawing  inward  (toward  the  median 
line)  of  the  anterior  pillars,  the  falling  of  the  uvula  and  soft 
palate,  and  the  elevation  of  the  back  of  the  tongue.  Of  course 
the  act,  as  in  the  case  of  other  reflex  acts,  is  entirely  involun- 
tary. The  violent  act  of  expiration  through  the  nose  causes  a 
large  quantity  of  secretion  to  be  expelled.  Whether  the 
erectile  tissue  of  the  nose  takes  an  important  part  in  the  act 
of  sneezing-  or  not,  has  not  been  positively  determined.  Many 
observers  think  that  the  act  of  sneezing  does  not  take  place 
until  the  cavernous  tissue  of  the  nose  has  been  first  filled  with 
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blood,  and  that  it  is  the  pressure  of  the  blood  on  the  terminal 
twigs  of  the  nerves  which  causes  the  reflex  act  of  expiration. 
There  seems  to  be  an  unnecessary  elaboration  about  this  view. 
In  other  cases  we  do  not  find  reflex  acts  requiring-  any  such 
supplementary  assistance.  It  is  found  quite  sufiicient  to  excite 
the  extremity  of  an^^  afferent  nerve  in  order  to  produce  a 
reflex  act.  If  the  fauces  are  tickled,  retching  takes  place;  if 
the  conjunctiva  is  touched  the  eyelids  twitch  without  the 
necessity'  of  ^nj  erectile  tissue.  Hence  it  "would  seem  that 
active  participation  of  this  structure  is  not  necessary'  to  pro- 
duce sneezing.  If  any  change  in  this  tissue  takes  place,  it  is 
therefore  probably  only  of  a  correlated  nature,  the  vaso-motor 
centre  being  in  close  relation  with  the  respiratory  centre,  and 
commonly  acting*  with  it.  The  question  is  one  which  it  is 
difficult  to  decide  by  observation,  as  the  opportunity  does  not 
often  present  itself  of  carefull\^  examining  the  interior  of  the 
nose  in  the  short  interval  between  the  irritation  experienced 
in  that  organ  and  the  act  of  sneezing.  Even  if  swelling  of  the 
turbinated  bodies  takes  place,  it  may  occur  as  the  result  of 
the  strong  act  of  expiration  through  the  nose.  The  principal 
argument  in  favor  of  the  erection  of  these  bodies  is  the  large 
amount  of  fluid  which  is  frequentl}'  poured  forth  in  the  act  of 
sneezing.  The  thin  mucous  membrane  covering  the  tissues 
will,  no  doubt,  readily-  permit  a  large  quantity  of  the  water}^ 
element  of  the  blood  to  be  exuded,  and  it  is  questionable 
whether,  by  the  mere  act  of  sneezing,  a  quantity  of  fluid,  equal 
in  amount  to  that  commonly  observed,  could  be  obtained 
from  the  vessels  of  the  glandula3  of  the  mucous  membrane, 
even  if  active  hypera^mia  existed.  On  the  whole,  therefore, 
the  evidence  favors  the  theory  of  the  activity  of  the  cavernous 
structure  as  a  correlative,  but  not  a  causal,  condition.  The 
nervous  arrangement  by  which  the  act  of  sneezing  takes 
place  in  health  is  probably  as  follows:  An  impression  is  made 
on  the  sentient  extremities  of  the  nasal  nerves  derived  from 
the  superior  branch  of  the  fifth  nerve  which,  passing  along 
this  nerve  to  the  "centre  of  sneezing"  (it  is  not  certain 
whether  the  acts  of  sneezing  and  coughing  have  distinct 
centres  in  the  area  of  the  respiratory  centre,  or  whether  the 
respirator^'  centre  itself  acts  in  a  peculiar  and  unusual  manner 
when  governing  sneezing,  coughing,  and  other  processes  not 
included  in  the  ordinary  routine  of  respiration.     It  is  scarcely 
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necessary  to  point  out  that  the  great  difficulty  in  arriving- 
at  definite  conclusions  in  the  matter  is  owing  to  the  extremely 
vital  character  of  the  respiratory  centre;  any  experiments 
performed  with  a  view  of  determining  the  question  being  cal- 
culated to  cause  the  immediate  death  of  the  animal  operated 
on) — that  is,  to  some  portion  of  the  so-called  respu^atory 
centre  which  is  in  close  relation  to  that  of  the  vaso-motor 
system — spreads  to  it,  the  result  being  that  two  efferent  nerve 
currents  are  started,  one  belonging  to  the  cerebro-spinal 
system,  the  other  to  the  vaso-motor.  The  former,  wliich  is 
highly  complex  and  radiates  in  various  directions,  leads  the 
expiratory  muscles  to  act  violentl3'  and  close  the  isthmus 
faucium;  while  the  vaso-motor  current,  inhibiting  the  ordinary 
tension  of  the  minute  arteries  and  allowmg  dilatation  and 
vascular  engorgement  (it  is  possible,  however,  that  the  ori- 
ginal impression  on  the  nerve  extremity  may  have  started 
two  currents,  one  going  to  the  respiratory  centre,  the  other 
to  the  vaso-motor  system.  This  would  imply  a  double  reflex 
action,  which  is  scarcely  probable  when  the  irritation  arises 
in  the  nose  itself.  When,  however,  the  impression  starts  from 
the  skin— ^".6.,  when  a  cold  draught  of  air  strikes  the  head,  or 
when  the  feet  become  cold,  there  is  a  double  reflex  action,  the 
vaso-motor  action  preceding  the  cerebro-spinal),  causes  the 
temporary  swelling  of  the  turbinated  bodies,  and  thus  pro- 
vides the  large  amount  of  fluid  which  issues  in  the  act  of 
sneezing.  Although  nearly  all  branches  from  the  flfth  nerve 
which  go  to  the  turbinated  bodies  pass  through  Meckel's 
ganglion,  it  is  not  necessary  to  discuss  the  action  of  the  sym- 
pathetic ganglia,  as  there  is  not  the  slightest  evidence  that 
any  of  these  bodies  possess  any  active  function  except  those 
of  a  nutritive  character.  The  way  in  which  some  recent 
writers  have  assumed  that  these  little  bodies  are  centres  of 
reflex  action  is,  indeed,  remarkable,  and  the  theories  which 
t\\ey  have  elaborated  are  highly  ingenious,  but  there  is  one 
drawback  to  them,  viz.,  that  they  are  absolutely  opposed  to 
the  present  state  of  physiological  knowledge.  (Michael  Foster 
remarks:  "Seeing  that  in  the  spinal  cord  the  nerve  cells  are 
undoubtedly  the  central  structures  concerned  in  the  produc- 
tion of  reflex  action,  it  is  only  natural  to  infer  that  the  nerve 
cells  of  the  sporadic  ganglia  possess  similar  functions.  Yet 
the  evidence  of  this  is  at  present  of  very  limited  extent.     With 
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regard  to  the  gang-Iia  on  the  posterior  roots  of  the  spinal 
nerves,  all  the  evidence  goes  to  show  that  these  possess  no 
power  whatever  of  reflex  action/'  ["'  Text  Book  of  Physiol- 
ogy," 4th  edition,  p.  112.]  The  most  recent  investigator  and 
the  liighest  authority  on  the  functions  of  the  ganglia  is  Dr. 
W.  H.  Gaskell,  F.R.S.  This  physiologist  writes  as  follows: 
"The  origin  of  all  vaso-motor  nerves  is  to  be  found  in  the 
central  nervous  system  .  .  .  such  nerves  leave  the  spinal 
cord  in  the  anterior  roots,  from  which  they  pass  to  the  sym- 
pathetic system"  ...  "I  picture  to  myself  the  anatomical 
arrangements  of  these  visceral  nerves  somewhat  as  follows: 
Each  nerve  fibre  leaves  the  central  nervous  system  as  a  fine 
medulla  ted  nerve  fibre  which  passes  directly  into  its  appro- 
priate ganglion,  and  there  in  consequence  of  communication 
with  one  or  more  of  the  ganglion  cells  loses  its  medulla  and 
passes  out,  not  as  a  single  non-medullated  fibre,  but  as  a  group 
of  non-medullated  fibres.  Such  ganglion  cells  not  only  assist 
in  the  conversion  of  a  single  nerve  fibre  into  a  group  of  fibres; 
but  at  the  same  time  are  centres  for  the  members  of  the  group, 
in  so  far  that  they  possess  a  nutritive  power  over  them ;  they 
are  not,  however,  centres  in  the  sense  of  being  capable  of 
reflexly  setting  these  fibres  into  activity;  a  conclusion  which 
is  self-evident  if  each  nerve  cell  is  connected  only  with  nerve 
fibres  possessing  the  same  function.  The  extension  of  the 
nutritive  power  of  the  ganglion  over  the  nerve  fibres  which 
proceed  from  it  to  the  end  organs  of  those  nerve  fibres,  i.e., 
the  tissues  which  they  supply,  would  go  far  to  explain  the 
beneficial  ettect  upon  the  tissues,  such  as  the  recover^'  of  tone 
which  has  been  often  supposed  to  depend  upon  the  continuance 
of  the  connection  between  the  tissue  and  one  or  other  group  of 
ganglion  cells:  while  at  the  same  time  the  nnpossibilit}"  of  any 
reflex  action  taking  place  through  them  prevents  them  from 
supplying  the  place  of  the  central  nervous  sj^stem  when  no 
longer  in  connection  with  that  sj'stem."  [''  The  Journal  of 
Physiology,"  vol.  vii.,  p.  35.] ) 

The  healthy  act  of  sneezing  having  been  explained,  it 
remains  to  say  a  few  words  on  its  perversion  or  exaggeration. 
This  may  be  due  to  one  of  three  causes,  or  to  two  or  all  in 
combination.  First,  it  m^y  be  due  to  structural  changes  in 
the  tissues  of  the  nose  whether  of  an  evanescent  nature,  such 
as  mere  congestion,  or  of  a  more  permanent  character,  as  in 
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the  case  of  chronic  thickening  of  the  tui'binated  bodies.  It  is 
obvious  tliat  any  swellings,  such  as  polypus  or  adenoid  growths, 
would  he  likely  to  cause  pressure  on  the  peripheral  extremi- 
ties of  the  nerve.  Secondly,  the  sentient  nerves  of  the  nose 
may  become  over-sensitive  from  changes,  whether  inflamma- 
tory or  other,  in  their  own  structure,  or,  perhaps,  from  the 
mere  fact  of  being  too  frequently  (too  violent  stimulation 
would  have  an  opposite  effect,  as  is  seen  in  the  case  of  snuff- 
takers)  stimulated.  Or  the  nerves  of  an  individual  may  pos- 
sess a  special  sensibility,  which  does  not  exist  in  the  majority 
of  people,  to  certain  impressions,  as  in  the  case  of  hay  fever. 
Thirdh',  the  nerve  centre  in  the  medulla  may  become  so  ir- 
ritable that  the  slightest  impression  will  set  it  in  action,  or 
that  it  may  operate  of  its  own  accord  or  from  ideal  impres- 
sion without  any  stimulation  through  a  nerve  brancli. 

1.  The  most  common  condition  giving  rise  to  a  change  of 
tissue  which  may  cause  pressure  on  the  nerve  extremity  is 
"  a  cold  in  the  head,"  and  sneezing  is  also  one  of  the  first 
symptoms  of  that  daily  occurrence.  Some  of  those  who  are 
subject  to  colds  look  upon  a  fit  of  sneezing  as  a  danger  signal, 
and  take  immediate  steps  to  oppose  the  enemy  with  their 
favorite  nostrum;  others  at  once  haul  down  their  colors  and 
resign  themselves  with  more  or  less  equanimity  to  their  fate. 
In  cases  of  common  cold,  w-hen  the  attack  of  sneezing  first 
comes  on,  the  lining  membrane  appears  congested,  i.e.-,  the 
mucous  membrane  is  seen  to  be  very  red.  Half  an  hour  after 
the  sneezing  has  subsided,  however,  the  tissues  may  either 
have  resumed  their  normal  color  or  a  swelling  may  have 
taken  place  in  the  cavernous  structure  (see  page  25)  of  the 
nose.  If  this  swelling  persists,  sneezing  generally  occurs  for 
a  time  in  paroxysms  of  greater  or  less  violence.  In  common 
cold,  however,  sneezing  is  only  a  transient  symptom  and  need 
not  further  detain  us. 

Chronic  cold  in  the  head  is  a  fertile  source  of  sneezing  in 
the  case  of  adults,  children  who  suffer  from  habitual  coryza 
not  being,  as  a  rule,  troubled  with  this  s^anptom,  at  least  not 
to  any  serious  extent.  In  children  who  frequently  have  ca- 
tarrh the  changes  which  take  place  in  the  interior  of  the  nose 
are  generally  of  a  purely  atrophic  character.  Chronic  colds 
cause  sneezing  up  to  the  middle  period  of  life,  but  after  the 
grand  climacteric  the  reflex  act  is  greatly  diminished  both  in 
intensity  and  frequency. 
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In  chronic  catarrh  of  the  nose  the  mucous  membrane  and 
erectile  tissue  of  the  turbinated  bodies  are  generally  found  red 
and  swollen  and  not  infrequently  the  lining;  membrane  of  the 
septum  is  hypertrophied  and  inflamed;  occasionally  there  is 
so  much  g-eneral  swelling  that  one  or  both  nasal  passages  are 
completely  occluded.  Sometimes  there  is  no  apparent  swell- 
ing, the  normal  contour  of  the  turbinated  bodies  in  such  cases 
being  plainly  visible,  though  at  certain  spots,  especially  at 
the  anterior  extremity  of  the  middle  turbinated  bod}',  the 
mucous  membrane  may  be  seen  to  be  of  a  brig-ht  red  color. 

Polypus  in  the  nose  sometimes,  though  not  very  often, 
gives  rise  to  attacks  of  sneezing,  and  the  same  may  be  said  of 
wart}^  and  adenoid  growths.  In  the  active  stage  of  enchon- 
dromata  and  bony  outgrowths,  sneezing  is  sometimes  a  symp- 
tom. 

2.  That  the  extremities  of  the  nerves  may  become  morbidly 
sensitive  is  highly  probable,  but  I  am  not  aware  of  any 
definite  proof  that  this  condition  exists.  The  observation  of 
disease  in  general,  however,  makes  such  an  occurrence  highly 
propable.  Hyperassthesia  of  the  sentient  nerves  in  different 
parts  of  the  body  is  a  matter  of  familiar  observation,  the  in- 
creased sensibility  probably  often  depending  on  structural 
changes,  most  likely  of  an  inflammatory  character,  in  the 
nerve  sheath.  The  special  sensibility  of  the  nerves  of  the  nose 
to  particular  impressions  in  certain  individuals,  which  has 
been  seen  in  haj'  fever  where  pollen  is  the  excitant,  has  been 
sufficiently  dwelt  on  in  the  previous  section  of  this  work.  It 
has  also  been  shown,  in  dealing  with  that  subject,  that  there 
are  other  substances  besides  the  pollen  of  grasses  which  have 
a  special  power  of  exciting  refiex  acts  through  the  nasal  nerves 
in  certain  individuals. 

3.  In  habitual  sneezers,  when  there  is  no  evidence  of  struc- 
tural disease  within  the  nose,  and  most  likely  also  when  there 
is  such  disease  in  that  organ,  the  nerve  centre  is  probably 
alwaj's  in  a  state  of  exaltation.  These  persons  possess  the 
so-called  nervous  temperament;  they  are  active  both  physi- 
cally and  mentally,  often  to  an  almost  morbid  degree.  In  an 
interesting  lecture  delivered  by  Dr.  Norris  Wolfenden,  at  the 
Throat  Hospital,  two  or  three  years  ago,  he  observed :  "  If 
you  dismiss  from  your  minds  much  of  the  tlieory  concerning 
the  vaso-motor  system,  the  power  of  isolated  ganglia  to  be- 
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come  centres  of  reflex  action,  the  individuality  of  the  so-called 
sj'mpathetic  as  distinguished  from  the  cerebro-sphinal  system, 
and  most  of  the  erroneous  physiological  pathology  founded 
upon  these  views,  you  will  have  a  clearer  idea  of  the  nasal 
neuroses.  In  all  of  them  a  morbid  condition  of  the  central 
nervous  system  is  one  of  the  essential  factors/'  It  has  long- 
been  noticed  that  attacks  of  frequent  and  proloiig-ed  sneezing- 
are  most  apt  to  occur  in  persons  of  nervous  temperament, 
in  whom  no  doubt  all  the  nerve  centres  are  in  a  state  of 
much  more  acute  receptivitj'  than  in  those  of  phlegmatic  tem- 
perament. It  is  also  well  known  that  in  states  of  great 
emotional  sensibility'  sneezing  is  apt  to  occur.  (Stalpart  van 
der  Wiel  ["  Obs.  rarior  med."]  reports  a  highly  remarkable 
case,  to  which  the  curious  may  be  referred.)  Medicines  which 
give  tone  to  the  nerve  centres  generally  diminish  the  tendency 
to  paroxysmal  sneezing,  attacks  of  which,  it  may  be  observed, 
never  occur  during  sleep  or  narcosis.  From  a  consideration 
of  these  facts,  it  would  appear  that,  although  sneezing  may  be 
seldom  due  in  the  first  instance  to  central  causes,  it  is  likelj^ 
that  irritation,  originating  in  local  disturbance,  may,  after  a 
time,  establish  an  abnormal  excitability  of  the  centre,  so  that 
afterward  very  slight  stimulation  may  be  sufRcient  to  cause 
an  explosion.  It  is  very  probable  that  the  mere  force  of 
physiological  or  pathological  habit,  that  is  to  say,  the  ten- 
dency to  periodicity  which  has  been  observed  in  the  human 
organism,  and  which  is,  no  doubt,  the  cause  of  the  many  acts 
in  the  so-called  lower  animals  which  appear  to  be  based  on 
reason  or  memory',  may  operate  through  the  unconscious 
nerve  centres. 

The  most  marked  illustrations  of  periodicit}'^  are  no  doubt 
seen  in  morbid  conditions,  such  as  neuralgia  and  ague,  but  the 
tendencj^  of  the  digestive  functions  to  assume  a  periodic  char- 
acter is  well  known.  Sir  Thomas  Watson  ^^  mentions  the  case 
of  a  French  doctor  who  ever}-  evening  for  a  week  plunged 
into  the  Saone ;  at  the  end  of  that  time,  at  precisely  the  same 
hour,  while  sitting  in  a  room,  a  cold  sweat  came  over  his  bod3', 
and  this  was  quickly  followed  by  a  warm  glow.  Of  course,  it 
need  scarcely  be  said  that  the  cold  stage  corresponded  to  the 
plunge  in  the  water,  and  the  hot  stage  to  the  reaction  which 
generally  follows.  This  is  a  good  example  of  periodicity 
quickly    established.     That  sneezing   often   depends    on    the 
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morbid  excitability  of  a  centre  is  shown  by  the  fact  that  a 
person  who  is  subject  to  such  paroxysms  will  often  remain  for 
many  hours  free  from  an  attack  when  his  mind  is  occupied, 
while  when  unemployed  the  attacks  may  be  very  frequent. 
A  friend  of  mine,  who  at  one  time  suffered  verj'  much  from 
sneezing',  noticed  that  he  never  sneezed  when  pla3'ing'  at  whist; 
•  another  observed  that  when  spending-  his  "  evening-s  at  home  " 
he  had  frequent  attacks  of  sneezing-,  but  that  when  dining  out 
with  friends  he  never  suffered.  The  explanation  of  this  is 
that  when  there  is  slight  mental  excitement  other  nerve 
centres  become  active,  and  the  centre  governing-  the  act  of 
sneezing-  is  at  rest.  In  speaking-  of  disease  as  "  central,"  it 
must  not  be  supposed  that  it  implies  any  real  disease  of  the 
brain;  in  true  cerebral  disease,  sneezing-  is  very  rarely,  if  ever, 
met  with.  Nothnagel  ("Topische  Diag-nostik  der  Gehirn- 
Krankheiten."  Dr.  Althaus,  one  of  the  leading-  authorities  in 
such  matters,  tells  me  that  he  has  never  seen  or  heard  of  a 
case  in  which  sneezing-  was  caused  by  disease  of  the  brain), 
who  gives  a  formidable  list  of  all  possible  symptoms  that  may 
be  caused  by  brain  disease,  makes  no  mention  of  sneezing-,  nor 
is  such  a  connection  referred  to,  so  far  as  I  can  discover,  any- 
where in  the  vast  literature  of  modern  neurolog-y. 

Symptoms. — Althoug-h  sneezing-  itself  is  onlj'  a  symptom,  the 
circumstances  under  which  it  occurs  in  a  paroxysmal  and  vio- 
lent form,  as  well  as  the  intensity  of  the  attacks,  vary  g-reatly. 
Thus  some  sufferers  can  always  refer  the  attack  to  a  definite 
cause,  such  as  chang-e  of  temperature,  either  from  a  warm 
into  a  cold  atmosphere,  or  vice  versa.  Most  victims  suffer 
most  when  the  weather  is  damp,  but  I  have  seen  man}'  cases 
in  which  a  dry  east  wind  was  more  productive  of  the  attacks. 
The  close  and  badly  ventilated  atmosphere  found  in  some 
theatres  and  concert-rooms  will  bring-  on  an  attack  in  certain 
individuals.  Atmospheric  conditions  indicative  of  electrical 
disturbance,  as  in  the  case  of  an  approaching-  storm,  will  in 
some  people  cause  violent  attacks  of  sneezing-.  Where  the 
predisposition  exists,  an  attack  frequently  occurs  on  first 
waking  in  the  morning-.  In  some  people  the  attacks  come  on 
reg-ularly  nig-ht  and  morning;  in  others  there  seems  to  be  no 
difference  in  their  susceptibility,  either  as  reg-ards  time  or 
season.  The  following  report,  furnished  me  by  one  of  my 
patients,  an  excellent  public  speaker,  thoug-h  better  known  to 
XI- 5 
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the  general  public  as  a  brilliant  writer  and  journalist,  is  a 
good  illustration  of  the  eccentricities  and  obstinacy  of  the 
complaint : 

"  It  is  now  fully  three  ^^ears  since  I  first  suffered  from  this 
distressing  disorder.  'Distressing'  is  the  exact  word  for  it; 
it  is  not  painful;  it  is  not,  I  believe,  dangerous,  but  it  is 
eminently  distressing  and  disturbing,  rendering  its  victim  un- 
pleasant to  himself  and  a  nuisance  to  his  friends.  At  first  my 
attacks  were  rare  and  far  between  :  one  perhaps  every  month 
or  six  weeks,  but  they  gradually  increased  in  frequency  and 
strength,  and  now  there  is  scarcely  a  day  without  a  paroxysm, 
while  the  state  of  discomfort  is  constant.  The  disorder  is  like 
a  perpetual  hay  fever,  an  eternal  influenza;  it  consists  of 
violent  sneezing  fits  more  or  less  frequent,  of  a  stoppage  of 
the  nose,  which  impedes  proper  articulation,  and  gives  the 
sufferer  the  voice  and  utterance  of  a  comic  Jew  in  an  Adelphi 
melodrama.  Sometimes  one  remains  '  stodged  '  and  stuffed  for 
hours;  at  others  there  is  a  perpetual  running  of  thin  watery 
mucus,  necessitating  the  constant  use  of  handkerchiefs.  No 
change  of  diet  affects  it;  my  living  may  be  free  or  ascetic,  I 
may  drink  my  usual  fair  average  of  wine,  or  I  may  confine 
myself  to  simple  mineral  table  water;  I  may  smoke  freely, 
or  eschew  tobacco  altogether,  the  result  is  just  the  same  in 
each  case.  I  have  tried  change  of  air  without,  saving  in  one 
instance,  the  smallest  effect.  I  have  lived  in  London,  by  the 
sea,  on  the  river,  in  the  heart  of  the  country ;  but,  save  at 
Monte  Carlo,  without  any  beneficial  result.  There,  after  a 
few  days,  the  disorder  entirely  left  me,  and  I  was  absolutely 
free  from  any  trouble  arising  from  it.  As  I  journeyed  home, 
it  began  gradually  to  re-appear,  and  since  my  return  it  has 
been  worse  than  ever.  I  have  travelled  in  Germany,  France, 
and  Switzerland,  without  any  amelioration  of  the  complaint. 

"I  have  consulted  the  most  eminent  medical  authorities 
at  home  and  abroad.  I  journeyed  specially  to  Paris  and 
placed  myself  under  the  charge  of  a  gentleman,  who,  on  the 
testimony  of  four  different  capable  authorities,  is  the  great 
Continental  specialist  in  such  cases.  He  saw  me  four  times 
and  then  told  me  that  he  could  do  me  no  good.  I  have  been 
assured  by  several  eminent  creatures  that  my  tro\ible  was 
merely  an  eccentric  expression  of  gout;  it  has  been  impressed 
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upon  me  by  several  other  illustrious  beings  that  it  has  nothing" 
to  do  Avith  gout  at  all,  but  is  merely  a  local  disorder.  [On 
explaining  to  this  pleasant  but  "  distressed  "  author  that  the 
affection  depended  on  the  "centre"  being  over-excited,  he 
coolly  remarked  that  he  had  discovered  that  his  "scenter" 
was  out  of  order  for  a  long  time  before  I]  I  have  been  excited 
and  soothed,  I  have  had  the  outside  of  my  nose  rubbed  with 
sedative  lotion,  and  the  inside  burnt  with  red  hot  wire, 

"I  have  taken  all  kinds  of  nauseous  medicines;  my  unfor- 
tunate nostrils  have  been  invaded  by  every  kind  of  spray,  and 
soused  with  every  kind  of  nasal  douche.  [The  patient  adds,  "  I 
have  dusted  myself  all  over,  inside  and  out,  with  strong 
snuff.'"']  I  have  been  presented  with  a  gargle  with  which  I 
was  to  fill  my  mouth  and  to  stand  on  my  head  and  let  it  run 
out  of  vci\  nostrils — to  say  the  least  of  it,  a  humiliating  position 
for  an  elderly  gentleman  of  considerable  weight.  An  odd 
feature  in  the  case  is,  that  occasionally,  but  \Q.vy  rarely,  I 
enjoy  perfect  freedom  for  twenty-four  hours;  and  more  fre- 
quently, when  I  am  in  genial  company,  with  the  excitement-, 
say,  of  having  a  speech  to  make,  I  am  able  to  forget  my 
trouble  for  a  time." 

Diagnosis. — Neither  exj)erience  nor  skill  is  required  to 
diagnose  an  attack  of  sneezing,  which  cannot  be  mistaken 
for  anj'thing  else.  The  circumstances  surrounding  the  act, 
however,  vary  greatlj^  and  are  of  considerable  diagnostic 
value.  Thus  if  a  person  sneezes  only  in  the  early  summer,  and 
especially  during  the  time  when  flowers  and  grasses  are  in 
bloom,  there  can  be  little  doubt  that  he  is  suffering  from  hay 
fever,  while  if  the  sneezing  occurs  at  all  times  of  the  year  it  is 
evident  that  pollen  is  not  the  source  of  irritation.  It  may  be 
remarked  that  persons  who  are  subject  to  attacks  of  sneezing' 
in  the  winter  very  seldom  have  their  sufferings  aggravated  in 
the  hay  season,  or  in  other  words,  rarely  suffer  from  hay 
fever.  Again,  sneezing  occurring  with  change  of  temperature 
points  to  some  over-sensitiveness  and  often  to  general  con- 
gestion of  the  lining  membrane  of  the  nose,  while  if  the  sneez- 
ing attacks  occur  when  the  patient  is  in  a  state  of  repose,  the 
cause  is  generally  central. 

Treatment. — After  the  description  which  has  been  given  to 
paroxysmal  sneezing,  it  need  scarcely''  be  said  that  the  treat- 
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ment  must  vary  according-  to  the  nature  of  the  disease  which 
gives  rise  to  the  prominent  symptoms,  althougli  there  are 
certain  remedies  which  may  be  useful  in  nearly  all  cases. 
Constitutional  treatment  is  usually  beneficial  if  the  remedies 
are  properly  selected.  Thus,  as  already  remarked,  a  large 
number  of  patients  who  suffer  from  sneezing-  are  of  nervous 
temperament,  and  even  those  whose  original  organization  is 
not  of  that  type  are  apt  to  become  neurasthenic  if  the  symp- 
toms lasts  for  any  considerable  period.  Hence  medicines 
which  brace  the  nervous  system  generally  do  good. 

Remedies  which  arrest  secretion  by  increasing  capillary 
tension  also  give  relief,  and  this  accounts  for  the  great  benefit 
often  derived  from  opium  in  small  doses  taken  internall3\ 
Here  it  should  be  mentioned  that  when  opium  is  employed  as 
a  constitutional  remedy  the  tincture  or  the  extract  is  much 
more  efficacious  than  the  salts  of  morphia.  Where  there  is 
no  structural  disease  nerve-tonics,  especially  valerianate  of 
zinc,  often  greatly  assist  in  the  cure. 

Local  treatment  is  required  in  nearly  all  cases.  In  recent 
disease,  while  many  remedies  have  a  positive  value,  certain 
negative  measures  are  of  service.  One  of  these  consists  in 
not  using  the  handkerchief.  The  afflicted  organ  may  be 
wiped  but  not  blown.  The  avoidance  of  pungent  food  or  irri- 
tating condiments,  such  as  mustard,  pepper,  cayenne,  etc.,  is 
also  of  great  importance.  Among  local  remedies  morphia  in- 
sufflations are  often  of  great  benefit.  An  eighth  of  a  grain  of 
acetate  of  morphia  may  be  mixed  with  three-eighths  of  a 
grain  of  starch  and  blown  into  the  nose  with  the  "dwarf  in- 
sufflator" once  or  twice  daily.  Before  sneezing  has  become 
chronic,  cocaine  in  the  form  of  spra}^  is  often  very  useful.  A 
six-per-cent  solution  is  generally  sufficiently  strong,  but,  if 
this  does  not  answer,  a  ten  or  even  twenty  per  cent  solution 
may  be  employed.  Four  or  five  sprays  through  each  nostril 
are  generally  sufficient,  but  the  patient  should  be  taught  to 
direct  the  spray  in  such  a  manner  that  every  part  of  the 
interior  of  the  nose  receives  some  of  the  liquid. 

When  the  pati-nt  is  actually  sneezing  or  about  to  sneeze, 
smelling  strong  ammonia  salts  often  checks  the  attack.  The 
remedy  might,  perhaps,  be  claiuied  by  the  homoeopaths  as 
acting  on  the  principle  of  "like  cures  like."  It  would  seem 
that  the  strong  impression  of  the  ammonia  salts  under  certain 
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circumstances  ov'ercomes  the  condition  which  was  about  to 
result  in  a  reflex  act.  Strong*  ammonia  is  the  basis  of  the 
popular  remedy  known  as  "  Alkaram,"'  which  also  contains, 
however,  a  few  drops  of  carbolic  acid  and  some  fine  sawdust. 
The  action  of  the  chemical  compounds  on  the  sawdust  pro- 
duces the  purple  color,  and  the  carbolic  acid  causes  the  dis- 
agTeeable  smell  of  this  nostrum.  (The  only  essential  differ- 
ence between  Alkaram  and  the  common  mono-carbonate  of 
ammonia  of  commerce  seems  to  be  that  one  costs  fourpence 
an  ounce  and  the  other  two  and  ninepence.  Mr.  Martindale 
gives  the  following-  formula  in  his  "  Extra  Pharmacopoeia " 
for  salts,  which  he  calls  "  Anti-Catarrhal."  The  compound 
closely  resembles  Alkaram,  but  is  more  ag-reeable :  Take  of 
absolute  phenol,  24,  of  carbonate  of  ammonia,  16,  of  strong* 
solution  of  ammonia,  4-4,  of  oil  of  lavender,  \\,  of  camphor,  3 
parts,  and  of  pure  sawdust,  a  sufficiency.) 

Men  who  suffer  from  severe  paroxysmal  sneezing-  can  cure 
themselves  by  taking-  snufE.  I  have  known  this  remedy  cure 
in  a  fortnig-ht  a  case  of  sixteen  months'  duration;  that  is  to 
say,  at  the  end  of  a  fortnig-ht  the  patient  ceased  to  sneeze,  but 
in  order  fully  to  establish  the  cure  he  was  oblig-ed  to  continue 
the  remedy  for  three  months.  If  snuff  is  resorted  to,  it  should 
be  taken  frequently,  not  only,  as  in  the  case  of  smelling-salts, 
when  there  is  a  disposition  to  sneeze,  but  at  other  times  also. 
The  more  often  the  patient  sneezes  during-  the  first  week,  the 
more  quickly  will  he  be  cured.  Care  should  be  exercised  in 
first  using  snuff,  as  it  is  apt  to  cause  soreness  if  pushed  to 
excess  at  first.  It  maj^  be  remarked  also  that  the  snuff  should 
not  be  sniffed  up  too  violently,  as  this  causes  it  to  be  drawn  in- 
to the  pharynx  where  it  may  cause  some  irritation.  In  all 
cases,  if  snuff  is  used,  it  is  well  for  the  first  week  or  two  to 
g"argle  the  throat  frequently  with  an  alkaline  g-arg'le  (a 
drachm  of  bicarbonate  of  soda  in  half  a  tumbler  of  water). 
The  disadvantag-e  of  using-  snuff  is  that  when  the  habit  has 
been  acquired  it  is  difficult  to  break  it  off.  In  cases  of  simple 
cong-estion,  alkaline  solutions,  bicarbonate  and  biborate  of 
soda  in  the  form  of  washes  or  sprays  almost  always  do  good; 
but  if  the  congestion  has  led  to  any  considerable  swelling,  local 
astringents,  such  as  tannin  and  rhatany  in  solution,  or  in  a 
dry  form  diluted  with  stai-ch  and  blown  into  the  nasal  fossa 
with  an  insufflator,  are  of  great  service. 
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In  usin.i^  astringents,  the  important  point  to  bear  in  mind 
is  that  they  should  not  be  used  too  strong-,  weak  sohitions 
being  much  more  efficacious.  When  there  is  chronic  thicken- 
ing to  a  moderate  extent,  accompanied  with  hyperaesthesia, 
the  use  of  gum-elastic  bougies  is  often  beneficial.  The  mode 
of  using  them  has  already  been  described  in  connection  with 
hay  fever  (p.  48).  If  there  is  any  decided  thickening  of  the 
turbinated  bodies,  the  redundant  tissue  must  be  destroyed  or 
removed.  For  this  purpose  electric  cautery  generally  answers 
best,  but  if  the  outgrowths  are  developed  to  any  considerable 
extent,  they  may  be  removed  with  Jar  vis's  snare  or  my  wire 
ecraseur.^'^  In  nine  cases  out  of  ten,  however,  electric  cautery 
will  be  found  to  provide  the  most  easily  applied  and  certain 
remedy.  If  any  ''  sensitive  spots "  can  be  discovered,  they 
should  be  freely  touched  with  a  hot  point.  Of  course  in  all 
cases  where  electric  cautery  or  other  painful  treatment  is 
adopted,  the  interior  of  the  nose  must  be  first  sprayed  with 
cocaine.  Polypi  can  be  removed  with  wire  loops  or  my  punch- 
forceps.^^  Exostoses  of  the  turbinated  bodies  can  generally 
be  easily  broken  off,  or  they  can  be  removed  with  my  bone- 
forceps.^^  Spurs  from  the  base  of  the  septum,  unless  very 
troublesome,  should  not  be  interfered  with;  they  can  only  be 
got  rid  of  with  the  drill.  An  excellent  apparatus,  worked  by 
electricity,  is  now  made,  and  is  provided  with  a  great  variety 
of  drills. 


CHAPTEE  III. 

ROSE   COLD. 

The  existence  of  a  peculiar  idiosj^ncrasy,  which  makes 
certain  individuals  liable  to  catarrh  and  asthma  from  the 
presence  of  roses,  appears  to  have  been  known  from  the  middle 
of  the  sixteenth  century.  In  the  3'ear  1565,  Botallus  ^^'^  (known 
to  fame  as  the  discoverer  of  the  foramen  ovale  in  the  heart) 
affirmed  that  he  knew  persons  who  held  the  smell  of  roses  in 
deadly  hatred,  because  it  g-ave  rise  to  headache,  sneezing-,  and 
troublesome  itching-  of  the  nose.  Somewhat  later.  Van 
Helmont  ^^^  (1577-1644)  mentions  the  odor  of  sweet-smelling- 
substances  as  causing  headache,  and,  in  some  cases,  difficulty 
of  breathing;  he  also  gives  ^'^^  the  case  of  a  canon  who  was 
"  tota  aistate  propemodum  asthmaticus,  totaque  hyeme 
liber."  It  must  be  allowed,  however,  that  this  passage, 
though  suggestive,  is  not  quite  conclusive  as  to  the  nature  of 
the  malady.  In  1673  I.  N.  Binningerus  ^^^  says  that  he  had 
often  heard  from  James  a  Brun,  a  professor  of  the  medical 
faculty  in  the  University  of  Basle,  that  his  wife,  Ursula 
Falcisin  (a  lady,  as  he  is  careful  to  inform  us,  whose  charms 
were  of  the  "  too,  too  solid  "  kind, "  ampli  corporis  et  carnosi "), 
sutTered  from  coryza  for  several  weeks  every  year  during  the 
rose  season. 

A  few  years  later  we  find  Ledelius  ^^^  recounting-  the  case  of 
a  merchant  of  Griinborg  who  could  not  smell  a  rose  without 
immediately  suffering  from  itching,  followed  b3^  inflammation 
of  the  eyes,  with  profuse  lachrymation  and  headache  lasting 
some  days.  We  come  next  to  a  case  of  especial  interest, 
which  was  published  in  1691  by  J.  Constant  de  Rebecque. 
The  passage  is  important  as  conveying-  the  result  of  an  ex- 
perienced physician's  observation  of  his  own  symptoms.  He 
tells  us''^^  that  for  thirteen  j-ears  he  had  been  atHicted  with 
cor^'za  lasting  throughout  the  rose  season,  and  ceasing-  of 
itself  when  that  time  had  passed  ("per  totum  tempus  quo 
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rosse  se  mihi  olfaciendas  praebent  durat,  eoque  elapso  sponte 
desinit").  At  first  he  attributed  his  sutt"ering"s  to  heat,  but  in 
the  year  1685,  when  the  summer  was  exceptionally  hot  and 
there  were  hardly  any  roses  on  account  of  caterpillars,  he 
was  struck  by  the  fact  that  his  annual  disorder  did  not  trouble 
him.  The  symptoms  came  on  at  once,  however,  on  his  inad- 
vertently plucking-  a  rose  toward  the  end  of  the  season.  He 
concludes  that  something  flows  from  roses  ("  e  rosis  aliquid 
effluere  ")  which  stings  the  nose  (in  his  case  exceptionally  sen- 
sitive) and  by  means  of  tiny  prickles  produces  a  solution  of 
continuity  imperceptible  to  the  sight  ("  aculeis  quibusdam  so- 
lutionem  continui  etsi  non  sensibus  obviam  excitat ").  This 
observer,  therefore,  came  very  near  the  mark  as  to  the  real 
cause  of  the  disease,  to  which  he  applied  the  term  "  coryza  a 
rosarum  odore." 

An  extraordinary  case  is  related  by  Herlinus  ^'^'^  (on  the 
authority  of  Adrian  Spigelius,  whose  name  still  survives  in 
one  of  the  lobes  of  the  liver)  of  a  Roman  cardinal,  Oliver 
Caraflfa,  who  could  not  bear  the  smell  of  roses.  This  is  con- 
firmed from  personal  knowledg-e  by  another  writer,^''''  who 
adds  that  Caraffa  was  obliged  ever3'  year  to  shut  himself  up 
during  the  rose  season,  guards  being  stationed  at  all  the 
gates  of  his  palace  to  stop  any  visitor  who  might  be  wearing- 
or  carrying  the  dreaded  flower.  It  is,  of  course,  possible  that 
in  this  case  the  roses  may  have  produced  some  other  affection 
than  rose  fever;  but,  as  it  is  distinctly  stated  that  it  was  the 
smell  to  wiiich  the  cardinal  objected,  we  may,  I  think,  fairly 
conclude  that  the  "  sting  of  the  flesh  "  which  tormented  him 
was,  in  fact,  rose-pollen. 

About  the  end  of  the  seventeenth  century,  Riedlin  ^''^  records 
the  case  of  a  merchant  of  his  acquaintance  who  was  afflicted 
with  sneezing  and  catarrh  every  year  when  the  roses  were  in 
bloom.  Riedlin  advised  him  to  avoid  the  cause  of  his  com- 
plaint, and  modern  science  can  suggest  nothing  better. 

The  case  related  by  Hiinerswolff  ^'^^  of  a  man  in  whom  the 
perfume  of  roses  invariably  produced  an  attack  of  corj-za,  has 
been  often  cited  by  modern  writers.  The  celebrated  Brous- 
sais^^°  appears  to  have  been  impeded  in  his  botanical  studies 
by  a  similar  idiosyncras3\  Other  cases  have  been  reported 
in  the  earlier  part  of  this  work  (see  p.  18)  in  illustration  of  the 
influence  of  idiosyncrasy. 
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The  occasional  influence  of  imagination  in  the  production 
of  hay  fever  has  been  referred  to  in  deahng-  with  that  com- 
plaint, and  a  very  lemarkable  case  of  rose  cold  has  been  re- 
ported by  Dr.  J.  N.  Mackenzie  (see  p.  78). 

I  have  myself  met  with  only  one  example  of  rose  cold.     The 

case  was  that  of  Mrs.  N ,  a  lady,  aged  forty-two,  living-  in 

Devonshire,  who  consulted  me  in  1864.  She  was  very  fond  of 
roses,  of  which  she  had  a  large  quantity  in  her  garden.  She 
had  never  found  any  inconvenience  until  three  years  pre- 
viously, when  she  noticed  that  whenever  she  smelt  a  rose  she 
was  attacked  with  severe  sneezing,  suffusion  of  the  eyes,  and 
headache,  which  lasted  for  some  hours.  After  that,  as  far  as 
possible,  she  kept  roses  at  a  distance,  never  had  any  cut  or 
put  into  her  rooms,  and  as  she  said,  "  was  able  to  walk  about 
the  garden  without  being  affected  by  the  odor."  The  follow- 
ing year,  however,  she  found  that  even  in  her  garden,  when 
the  roses  were  in  blossom,  she  was  attacked  by  sneezing  and 
running  at  the  nose  and  eyes.  She  tried  various  remedies, 
but  nothing  gave  her  any  relief.  In  1864,  after  having  suf- 
fered from  the  complaint  for  several  weeks,  she  came  up  to 
town  and  consulted  me.  She  was  still  suffering  from  nasal 
catarrh,  but  there  seemed  to  be  nothing  the  matter  with  her 
nose  beyond  severe  congestion  of  the  lining  membrane,  and  a 

slight  swelling  of  the  turbinated  bodies.     I  found  Mrs.  N 

of  a  decidedly  nervous  temperament,  and,  though  well  nour- 
ished, rather  Aveak.  Her  general  health,  however,  was  good, 
and  she  was  not  at  all  subject  to  colds  in  the  winter.  She 
had  not  suffered  from  any  illness  since  childhood,  when  she 
had  the  usual  infantile  complaints. 

I  recommended  a  nasal  wash  containing  a  little  alum,  and 
the  patient  rapidly  got  better;  but  I  beheve  she  would  have 
done  equally  well  without  any  treatment,  as  she  always  im- 
proved when  she  escaped  from  her  roses.  Mrs.  N re- 
turned home,  had  a  bad  attack,  and  then  came  back  to  Lon- 
don. After  this  I  tried  several  remedies,  both  mechanical 
a.nd  medicinal,  but  they  were  only  very  partially  successful, 
and  this  lady  was  obliged  to  banish  roses  altogether  from  her 
garden. 

As  the  term  rose  cold  still  survives  in  America,  though  it 
is  quite  unknown  in  England,  I  published  two  or  three  years 
ago  some  of  the  historical  examples  which  have  been  related 
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in  this  article,^^^  and  invited  American  physicians  to  send  me 
any  cases  which  liad  come  under  their  own  notice.  Tlie  fol- 
lowing- t3' pical  instances  have  been  selected  out  of  a  consider- 
able number  sent  to  me  for  publication : 

American  Cases. 

No.  1. —  Report  by  the  Rev.  Andreiv  Preston  Peabody, 
D.D.,LL.D.,  kindly  forwarded  by  Dr.  Farnham,  Cambridge, 
Mass.,  October  2d,  1884:. 

"  In  my  childhood  and  youth  I  was  subject  to  what  are 
called  bad  colds  in  the  summer;  but  I  had  never  heard  of  the 
rose  cold,  and  cannot  therefore  identify  those  colds  with  the 
rose  season.  It  may  have  been  in  1833,  perhaps  as  late  as — ■ 
no  later  than — 1836,  that  I  learned  that  there  was  such  a  dis- 
ease as  the  rose  cold.  At  that  time  there  was  very  little 
culture  of  roses  out  of  season.  With  me  the  cold  commenced 
with  the  earliest  blossoming-  of  the  small  red  rose,  which  was 
the  first  to  make  its  appearance,  and  lasted  throug-h  the  rose 
season,  leaving-  me  in  my  usual  health  about  the  time  that 
many  of  my  friends  began  to  suffer  from  what  they  called 
the  haj^  cold  (which,  however,  did  not  beg-in  till  the  haj^  har- 
vest w^as  almost  over).  During-  this  season  (the  rose  season) 
there  was  g-reat  swelling-  of  the  nostrils  and  face,  an  oppres- 
sive sense  of  fulness  in  the  head,  an  inflamed  condition  of  the 
eyes,  with  frequent  paroxysms  of  sneezing-,  and  a  discharg-e 
from  the  nose  which  made  half  a  dozen  pocket  handkerchiefs 
a  day  no  more  than  a  normal  supply.  I  found  a  relief  in 
travelling-  in  roseless  reg-ions,  and  remember  once  having-  en- 
joyed a  day  or  two  of  entire  relief  on  Cape  Cod,  to  suffer  with 
renewed  severity  on  my  landing  at  Boston.  I  was  affected 
temporarily  by  roses  out  of  season.  I  remember  once  in  mid- 
winter, in  calling  on  a  sick  parishioner,  being  seized  with  a 
violent  parox^ysm  on  the  entrance  into  the  room  of  the  fia7ice 
of  the  patient.  My  condition  was  such  as  to  lead  to  the  in- 
quiry how  long  I  had  had  so  severe  a  cold.  My  reply  was 
'Not  five  minutes;  but  I  should  think,  did  I  not  see  to  the 
contrary,  that  I  was  in  a  room  full  of  roses.'  The  young 
gentleman  disappeared,  and  returned  instantly  with  a  huge 
bouquet  of  roses  which,  he  said,  finding  that  there  was  some 
one  not  of  the  family  in  the  chamber,  he  had  left  in  the  ad- 
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joining'  room.  Both  in  and  out  of  the  rose  season,  I  repeatedly 
had  roses  removed  from  churches  where  I  preached,  and  I 
always  detected  their  presence  before  I  saw  them. 

"  The  decline,  and  almost  disappearance,  of  the  disease  in 
my  case  seem  to  me  as  remarkable  as  its  existence.  Since  I 
came  to  Cambridge,  in  1860,  I  have  not  suffered  severely  from 
it,  thoug-h  up  to  that  time  it  had  relaxed  nothing-  of  its  sever- 
ity. For  the  first  few  years  of  m^^  residence  here,  roses  were 
slightly  annoying,  and  during  the  rose  season  proper  I  suffered 
more  than  at  other  times  from  dust  and  cinders  in  the  railway 
cars,  and  from  the  light  through  slatted  blinds;  but  1  now 
know  no  difference  of  seasons  as  to  general  health  and  com- 
fort. A  slight  titillation  of  the  nostrils  certifies  me  of  the 
beginning  of  the  rose  season;  but,  though  habit  makes  me 
shy  of  handling"  roses,  I  do  not  suffer  from  having  them  about 
me  whether  within  doors  or  out  of  doors.  It  seems  to  me  that 
a  change  in  my  constitution  can  hardly  have  taken  place  so 
suddenly ;  but  there  was  a  great  change  in  my  habits  of  life. 
While  I  was  a  parish  minister  I  had  no  vacations,  and  the 
commencement  of  summer  found  me  wearied  with  m^^  year's 
work  and  incapable  of  opposing-  the  vis  medicatrix  of  nature 
to  any  morbid  influence.  Here  in  Cambridge,  before  the 
written  examination  sj'stem  was  fully  organized,  there  was  a 
slackening-  of  work  toward  the  close  of  the  term,  and  the  near 
prospect  of  vacation  made  what  work  remained  seem  light. 
My  theor}^  is,  that  successive  summers  finding  me  in  a  better 
condition  to  encounter  what  had  been  my  bane,  there  has  been 
a  gradual  improvement  of  my  constitution,  and  probably  an 
alterative  process  to  such  a  degree  that  precisely  the  same 
causes  would  not  now  produce  the  same  effect. 

"  If  this  statement  can  be  of  service  to  you,  I  am  most 
happy  to  place  it  at  3'our  command." 

No.  2. — Extract  from  a  letter  from  Dr.  Andreivs,  of  De- 
troit, U.S.A.,  November  10th,  1884. 

"  Mrs.  A ,  get.  45,  blonde,  height  5  feet  5  inches,  weig-ht 

130  pounds,  of  nervous  temperament,  a  delicate  but  healthy 
person  in  everj^  waj';  very  rarely  takes  cold  or  has  any 
bronchial  affection ;  only  has  nasal  catarrh  in  connection  with 
the  rose  cold. 

"  First  noticed  the  peculiar  susceptibility  about  fifteen  years 
since,   and   then  by   accident.      Undoubtedly   she   had  been 
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affected  before,  but  had  not  connected  the  cause  and  effect. 
When  once  attention  was  called  to  the  subject,  found  that 
the  slightest  exposure  to  rose  perfume  would  bring  on  the 
sj'mptoms;  a  single  rose  in  a  large  room  being  sufficient  to 
produce  slight  disturbance,  which  would  soon  pass  off  upon 
removal  of  the  cause  of  irritation.  Not  only  the  fresh  flowers, 
but  the  dried  petals  and  also  the  attar,  are  obnoxious,  thus 
proving  that  in  this  case,  at  least,  pollen  is  not  the  exciting 
agent.  The  season  of  the  year  has  no  apparent  influence;  the 
presence  of  rose  perfume  at  any  time,  and  anywhere,  is  as 
sure  to  excite  the  catarrh  as  a  spark  is  to  explode  gunpowder. 

"  The  perfume  of  violets,  pansies,  heliotrope,  and  tube  rose 
have  in  a  less  degree  the  same  effect,  and  verj^  possibly  other 
flowers.     She  is  not  at  all  subject  to  hay  fever. 

"Two  brothers  have  hay  fever  slightly,  but  not  rose  cold; 
one  sister  and  the  mother  feel  the  effect  of  perfumes  some- 
what; three  other  sisters  are  exempt.^' 

No.  3. — Extract  from  a  letter  from  Dr.  E.  Sealy,  Neiv- 
ark,  N.  J.,  August  30th,  1884. 

"  On  the  evening  of  June  2d  of  this  year,  I  sat  in  my  office 
reading,  when  a  friend  entered  with  a  bouquet  of  beautiful 
roses  which  he  had  gathered  from  his  garden,  to  present  to 
me.  The  roses  were  freshly  gathered  and  exquisitely  fragrant. 
I  held  them  in  mj^  hands  for  about  half  an  hour,  and  at  in- 
tervals of  a  few  minutes  buried  my  nose  among  them  and 
fairly  revelled  in  their  perfume,  and  then  laid  them  aside. 
About  three-quarters  of  an  hour  afterward  I  experienced  a 
sudden  rise  of  fever,  with  a  sense  of  great  heat  in  the  head, 
and  soon  after  noticed  a  feeling  of  dryness  in  the  nostrils.  Next 
morning  I  had  a  well-developed  coryza,  which  continued  sev- 
eral days. 

"  I  had  never  been  a  believer  in  rose  cold,  and  had  never 
thought  the  subject  worthy  of  study;  but  the  onset  of  this 
attack  was  so  abruptly  marked,  and  so  closely  related  to  the 
supposed  cause,  that  my  attention  was  very  forcibly  attracted. 
Even  now  I  do  not  accept  this  as  demonstrative  evidence,  but 
ni}'  former  prejudices  are  shaken  up,  and  I  am  on  the  alert 
for  further  facts." 

No.  4. — Extract  from  a  letter  from  Dr.  Boivie,  San 
Francisco,  September  19th,  1884. 

"Miss  R ,  a  young  lady  of  19  years,  is  in  the  habit 
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of  visiting"  our  countiy  seat,  where  thousands  upon  thousands 
of  roses  grow.  If  she  approaches  the  beds,  an  irresistible 
desire  to  sneeze  comes  over  her.  Should  she  pin  a  bunch  of 
buds  upon  her  breast,  she  not  only  sneezes,  but  has  all  the 
symptoms  of  a  cold  in  the  head — snuffling,  headache,  a  feeling- 
as  though  her  nose  w^as  stopped  up,  and  a  slight  watery  dis- 
charge. 

*'  As  an  illustration  of  the  truth  of  these  things,  I  have  ex- 
amined her  beforehand,  and  found  everything  perfect;  and, 
upon  allowing  her  to  smell  roses,  have  noticed  all  the  condi- 
tions above,  the  mucous  membrane  becoming  redder  and  ap- 
pearing- as  though  slightly  sw^elled." 

German  Cases. 

Dr.  Ziem,  of  Dantzig,  has  met  with  two  cases  of  rose  cold,"^ 
one  of  which  he  has  described  in  detail.  The  patient  was  a 
health3'  man,  aged  twenty-eig-ht,  who  consulted  Dr.  Ziem  in 
Hamburg,  at  the  end  of  June,  1883,  on  account  of  swelling  of 
the  ej'elids,  which  was  often  so  severe  that  he  was  scarcely 
able  to  open  his  eyes.  The  tumefaction,  which  gave  rise  to  a 
disagreeable  pressure  on  the  eyes  themselves,  was  seen  to  be 
due  to  oedema.  On  examining  the  nose,  the  turbinated  bodies 
were  found  to  be  much  swollen.  The  patient  complained  of  a 
mucous  secretion  from  the  nose  and  phar\'nx,  which  he  had 
sufiered  from  for  many  years,  and  which  originally  came  on 
in  the  month  of  June,  soon  after  he  had  become  assistant  at  a 
florist's,  and  recurring-  every  year  in  the  same  month,  lasted 
till  the  end  of  the  autumn.  He  attributed  the  complaint  to 
the  inhalation  of  rose  dust,  and  stated  that  he  was  always  free 
from  attacks  in  the  winter  and  spring-.  Dr.  Ziem  treated  the 
patient  with  electric  aautery,  but  after  applications  had  been 
used  for  six  weeks,  erysipelatous  swelling  of  the  face  took 
place,  which  made  it  necessary  to  discontinue  the  treatment. 
The  patient  went  into  the  countr}-,  and  while  there  was  entirely 
free  from  his  trouble. 

The  master  of  the  shop  also  suffered  from  severe  cold  in 
the  head  during  the  rose  season,  and  for  that  reason  never 
went  near  his  business  at  that  time  of  year. 

The  following  has  been  reported  as  a  case  of  artificial 
rose  cold,  hi/  Dr.  J.  X.  Mackenzie,  of  Baltimore.     It  is,  un- 
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fortunately,  complicated  by  the  fact  of  a  number  of  other 
causes  giving  rise  to  the  cold  in  addition  to  the  artificial 
rose.^^^ 

"  The  patient  was  a  stout  lady,  aged  32,  well  nourished 
but  phj^sically  weak,  and  of  nervous  temperament.  She  had 
been  subject  to  sick  headache  and  neuralgia  since  she  was 
g-rown  up,  and  from  infancy  had  suffered  repeatedly  from 
coryza  of  unusual  severity.  Most  of  the  members  of  her 
family  were  of  nervous  temperament;  her  aunt  suffered  from 
asthma,  and  her  sister  from  periodic  influenza. 

"  The  patient  began  to  suffer  from  her  present  trouble  when 
she  was  between  6  and  8  years  of  age.  The  asthmatic 
feature  of  the  case  developed  subsequently,  the  first  attack 
appearing  at  the  age  of  12,  and  since  then  the  disease  had  been 
growing  progressively  worse.  Dr.  J.  N.  Mackenzie  observes  as 
follows :  "  The  clinical  history  of  this  case  is  typical.  About 
the  latter  part  of  May,  or  the  first  of  June,  the  disease  com- 
menced as  a  coryza.  For  several  days  prior  to  its  onset  she 
suffers  from  an  indefinite  sense  of  general  depression,  with  a 
disagreeable  feeling  of  heaviness  in  the  head,  which  she  in 
part  attributes  to  the  worry  incident  to  expectation  of  the 
attack.  The  catarrhal  symptoms  may  or  m^y  not  be  preceded 
by  chilty  sensations  and  general  malaise.  Their  early  or  late 
appearance,  seemingly,  depends  upon  the  condition  of  the 
atmosphere,  as  regards  heat  and  moisture,  and  sudden  and 
repeated  fluctuations  in  the  thermometer.  A  thunderstorm 
invariably  brings  on  an  attack,  without  regard  to  season. 
The  catarrhal  stage  commences  with  profuse  watery  dis- 
charge from  the  nostrils,  increased  lachrymation  with  redness 
of  the  conjunctiva,  itching  of  the  puncta,  and  photophobia. 
To  these  are  soon  added  oedematous  swelling  of  the  lids, 
chemosis,  and  disturbances  of  vision,  which  prevent  the  use  of 
the  eyes  for  reading,  sewing,  and  the  like.  The  nostrils  become 
at  once  obstructed,  the  nose  itches  violently,  and  paroxj'sms 
of  sneezing,  lasting  sometimes  for  an  hour  at  a  time,  occur  at 
i^requent  intervals.  The  exterior  of  the  nose  becomes  intensely 
red,  and  toward  the  close  of  the  stage  the  cuticle  desquamates. 
There  is  nearly  always  present  a  short,  hacking,  dry,  harass- 
ing cough,  Avhich  is  relieved  by  sternutation.  With  the  ob- 
struction of  the  nostrils,  the  severity  of  the  symptoms  is 
increased;    there   is  an   annoying  tickling  sensation   in   the 
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throat,  which  the  patient  feels  '^she  must  tear  out  with  her 
nails;'  the  voice  becomes  husky,  nasal,  and  easily  fatigued; 
the  pharjnix  feels  dry  and  full,  the  ears  become  '  stopped  up,' 
and  not  unfrequently  tinnitus  forms  a  prominent  symptom  of 
the  stage." 

Her  phj'sician  remarks  that  "  the  paroxysms  were  excited 
by  the  following  agencies :  (1)  A  heated,  sultry  condition  of 
the  atmosphere;  (3)  sudden  changes  in  the  temperature;  (3) 
dampness;  (4)  exposure  to  'night  air;'  (5)  electrical  disturb- 
ances of  the  atmosphere.  She  can  foretell  by  her  sensations 
the  coming  of  a  thunderstorm,  and  when  the  latter  ap- 
proaches, the  attack  is  unusually  violent,  causing  her  to  seek 
refuge  in  a  closed  apartment,  when  she  inhales  the  fumes  of 
an  antispasmodic  preparation  until  the  storm  is  over;  (6) 
exposure  to  a  high  wind;  (T)  sudden  excitement;  (8)  fright; 
(9)  physical  overexertion;  (10)  worry;  (11)  overloading  the 
stomach;  during  her  disease  she  has  the  most  voracious  ap- 
petite, which  she  is  irresistibly  compelled  to  gratify,  and  in  so 
doing  generally'  brings  on  a  parox^'sm;  (12)  the  inhalation  of 
common  dust,  cinders,  and  gases,  especially  those  given  off  in 
the  combustion  of  coal;  (13)  the  presence  or  odor  of  strong 
perfumes,  as,  for  example,  articles  of  the  toilet,  the  smell  of 
tobacco  smoke— anything,  in  fine,  that  has  a  pronounced  or 
penetrating  and  heavy  odor,  as  the  tuberose,  \\\.y,  etc.;  (14)  the 
presence  or  odor  of  hay  and  roses  is  especially  active  in  excit- 
ing the  attack.  She  cannot,  for  example,  remain  in  a  room 
where  roses  are  kept,  or  wear  them  upon  her  person,  without 
being  seized  with  a  violent  paroxj^sm;  nor  can  she  come  into 
close  or  remote  contact  with  haj'  without  the  production  of  a 
similar  result.  Last  summer,  while  on  a  visit  to  the  country, 
she  caught  sight  of  a  distant  hayfield,  when  she  was  imme- 
diately seized  with  a  coryza;  and  on  several  occasions  while 
passing  a  haycart  in  the  thoroughfares  of  the  city  was  taken 
with  an  attack  of  asthma;  (15)  almost  any  stimulant,  taken 
internally,  such  as  brandy,  whiskey,  beer,  etc.;  (IG)  handling 
peaches;  (17)  the  ingestion  of  fruit,  quinia,  and  morphia." 

"The  anterior  segment  of  the  nasal  fossa"  was  highlj^ 
sensitive,  and  the  right  inferior  turbinated  body  was  enormously 
hy})ertrophied.  Dr.  J.  N.  Mackenzie  treated  his  patient  with 
nerve-tonics,  and  used  a  soothing  spray,  while  to  the  "  most 
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sensitive  spots"  in  the  nose,  galvanic  cautery  was  applied. 
The  patjent  derived  great  benefit  from  the  treatment,  and  in 
a  fortnight  considered  that  she  had  obtained  permanent  relief. 
The  lady,  however,  still  felt  that  if  brought  into  contact  with 
hay  or  roses  she  would  have  an  attack,  and  therefore  rigidly 
excluded  the  latter  from  her  home.  The  doctor,  who  was 
sceptical  as  to  the  power  of  pollen  to  produce  the  paroxysm, 
after  applying  electric .  cautery,  and  when  the  patient  had 
recovered  from  the  immediate  effects  of  this  little  operation, 
allowed  the  lady  to  see  an  artificial  rose,  which  had  previously 
been  concealed.  In  a  few  minutes  a  severe  attack  of  coryza 
came  on,  and  was  so  severe  that  the  doctor  thought  it  advis- 
able to  hand  the  lady  the  artificial  flower.  A  few  days  later 
the  lady  called  again,  "  and  on  that  occasion  she  buried  her 
nostrils  in  a  large  fragrant  specimen  of  the  genuine  article, 
and  inhaled  its  pollen  without  the  slighest  tendency  to  the 
production  of  reflex  acts." 

This  case  is  a  very  interesting  one,  and  testifies  to  the  skill 
of  the  physician  who  reported  it.  But  I  can  scarcel}^  accept 
it  as  a  typical  example  of  rose  cold.  I  should  consider  a 
typical  case  one  in  which  the  symptoms  were  produced  by 
roses,  and  by  no  other  cause. 

Here  seventeen  causes  are  given,  and  under  many  of  these 
seventeen  it  will  be  seen  that  a  great  many  separate  sources 
of  the  disease  are  included.  Instead  of  seventeen,  seventy 
might  be  made  out,  or  perhaps  seventy  times  seven.  In  fact, 
the  case  is  one  of  a  highly  nervous  person  in  whom  an  enor- 
mous variety  of  causes,  both  physical  and  mental,  were  capable 
of  bringing  on  an  attack  of  coryza.  It  would  be  interesting 
to  knoAV  whether  the  cure  has  remained  permanent,  and 
whether  it  included  invulnerability  to  the  other  causes  (besides 
rose-pollen)  of  the  complaint. 
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CHAPTER  I. 

INTRODUCTION. 

Historical  Summary. 


In  manj^  of  the  older  writers — even  in  Hippocrates — are 
found  descriptions  from  which  we  may  assume  that  they  were 
acquainted  with. at  least  some  of  the  clinical  forms  of  diseases 
of  the  joints  which  we  regard  as  dependent  on  tubercular  in- 
fection. But  Richard  Wiseman  ^  is  the  first  to  whom  we  are 
indebted  for  an  accurate  clinical  history.  Under  the  term 
white  swelling-  (tumor  albus)  he  included  a  number  of  chronic 
joint  diseases  which  constitute,  even  at  the  present  time,  the 
most  frequent  form  of  tubercular  inflammations  of  the  joints 
and  which  we  are  accustomed  to  call  by  the  same  name.  He 
was  also  convinced  that  the  disease  is  materially  dependent 
on  scrofula  and  therefore  described  it  in  the  chapter  on  "  The 
King's  Evil,"  the  old  English  term  for  scrofula.  According 
to  his  description,  there  are  swellings  of  the  joints  which  start 
from  the  tendons,  and  others  which  take  their  origin  in  the 
bones.  Among  the  latter  he  includes  spina  ventosa,  the 
flatuous  tumor,  under  which  term  the  surgeons  of  that  time 
meant  not  alone  the  central  tubercular  osteomyelitis  with 
enlargement  of  the  bone,  but  all  swellings  of  the  joints  and 
the  ends  of  the  bones  (even  true  tumors,  such  as  sarcoma, 
enchondroma,  etc.),  so  long  as  there  was  no  accumulation  of 
pus,  serum,  or  other  fluids. 

Wiseman  was  followed  by  a  number  of  other  investigators 
who  attempted  a  more  accurate  description  of  the  clinical 
symptoms  and  anatomical  changes  of  these  diseases.  R.  Brown 
Cheston  -  niul  Benjamin  Bell  ^  merit  special  mention.     The  lat- 
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ter  distinguished  two  forms  of  tumor  albus,  according-  as  it  was 
due  to  scrofula  or  to  rheumatism  and  injury.  He  also  thought 
that  these  two  varieties  presented  special  anatomical  peculiari- 
ties. In  rheumatic  (or  traumatic)  white  swelling,  the  ligaments 
are  greatly  thickened,  the  swelling  extending  to  the  sub- 
cutaneous cellular  tissue,  the  Tbones  and  cartilage  are  generally 
intact  and  are  only  affected  secondarily  in  the  most  severe 
cases.  In  scrofulous  white  swelling,  on  the  other  hand,  the 
bones  are  the  primary  site  of  the  disease,  and  he  found  them 
enlarged  and  carious. 

Bell's  doctrines  were  adopted  by  almost  all  the  subsequent 
writers,  especially  Percival  Pott,^  Richter,^  Boyer,"  and  S. 
Cooper.'^  The  latter  called  attention  to  the  heredity  of  the 
scrofulous  predisposition  and  stated  that  any  slight  injury 
to  a  joint  which  in  a  health}^  individual  would  produce  only  a 
slight  and  benign  inflammation,  might  produce  a  scrofulous 
tumor  albus  in  an  individual  suffering  from  hereditary  taint. 

Then  confusion  Avas  introduced  by  the  attempt  to  differ- 
entiate scrofulous  joint  affections  from  tumor  albus.  The 
latter  was  even  regarded  as  a  true  tumor.  Brodie  expressed 
the  same  opinion  in  the  first  edition  of  his  book,^  but  he  sub- 
sequently regarded  it  as  an  extremely  chronic  inflammation 
of  the  synovial  membrane,  analogous  to  granular  conjunc- 
tivitis. Rust  ^  made  even  a  sharper  distinction  between  tumor 
albus  and  the  scrofulous  joint  diseases  which  he  called  "ar- 
throcace."  Later  this  artificial  distinction  was  abandoned 
and  the  possibility  was  recognized  that  the  different  parts  of 
the  joints  maj^  be  affected  in  varying  degrees  in  every  form  of 
tumor  albus.  The  main  question  then  was,  whether,  in  tumor 
albus,  the  disease  begins  in  the  soft  parts  of  the  jomts,  partic- 
ularly^ in  the  synovial  membrane,  or  whether  it  is  located 
primarily  in  the  bony  joint  ends  and  then  spreads  to  the  joint 
proper. 

At  the  same  time  our  knowledge  of  the  etiology  was  per- 
fected and  tuberculosis  was  recognized  as  a  new  and  essential 
factor.  Although  Brodie  had  referred  to  this  connection  and 
Bonnet  ^"^  had  mentioned  scrofula  and  tuberculosis  as  etiologi- 
cal factors  in  the  different  forms  of  white  swelling,  Rokitansky 
was  the  first  who,  in  1844,  furnished  positive  anatomical  proof 
that  "  a  large  number  of  so-called  white  swellings  were  due  to 
tuberculosis  of  the  synovial  membrane."     But  this  clear  state- 
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ment  was  disreg-arcled  and  from  the  fifth  to  the  middle  of  the 
sixth  decade  of  this  century,  the  occurrence  of  tuberculosis  in 
the  synovial  membrane  was  g-enerally  denied. 

Virchow  ^^  again  pointed  out  that  the  most  obstinate  forms 
of  tumor  albus,  especially  in  the  knee-joint,  were  due  to  the 
development  of  miliary  tubercles  in  the  SNmovial  membrane, 
and  R.  Volkmann  ^^  confirmed  Rokitansky's  statements  that 
true  miliary  tuberculosis  occurs  in  the  joints.  The  latter  also 
remarked  that,  in  the  future,  a  number  of  joint  diseases  would 
probably  be  called  lupoid,  and  this  assumption  has  been  veri- 
fied by  the  fact  that  lupus  is  now  recognized  as  a  special  form 
of  tuberculosis.  It  was  left  for  Koester,^^  however,  to  prove 
that  miliary  tubercles  are  present  in  the  g-ranulations  of  every 
fung'ous  joint. 

Our  present  views  on  tuberculosis  of  the  bones  and  joints 
are  due  mainly  to  Billroth,  Koenig-,  and  Vollvmann.  Experi- 
mentally the  disease  has  repeatedly  been  the  subject  of  exhaus- 
tive investigations,  particularly  by  Hueter  ^^  and  Schueller.^^ 

Characteristics  of  Tubercle. 

The  present  doctrine  of  tubercle  is  based  chiefly  on  the  in- 
vestigations of  Yirchow,  and  his  histological  definition  still 
holds  good  with  slight  changes.  Tubercle  is  a  new  growth  in 
the  shape  of  small  nodules  which  alwa^'s  start  from  the  con- 
nective tissue  and  are  cellular  from  their  first  development; 
during  its  further  development  it  consists  only  of  small,  mono- 
nuclear or  multinuclear  cells.  In  this  condition  the  tubercle 
has  a  gray  transparent  look.  At  first  it  is  not  infrequently^ 
provided  with  blood-vessels,  but,  according  to  Virchow's 
opinion,  with  its  further  growth  the  finer  vessels  are  entirely'' 
compressed  hy  the  aggregation  of  the  numerous  small  cells," 
and  only  the  larger  vessels,  which  simply  pass  through  the 
tubercle,  are  retained. 

Hence  the  period  of  vitality  of  the  new  growth  is  liinited. 
In  the  centre  of  the  nodule,  where  the  old  elements  are  situated, 
fatty  metamorphosis  soon  sets  in,  but,  as  a  rule,  does  not 
become  complete.  Then  every  trace  of  fluid  is  absorbed,  the 
cells  begin  to  shrivel,  the  changed  parts  become  opaque  and 
assume  a  yellowish  color.  Thus  begins  the  characteristic 
cheesj'  metamorphosis.     This  change  extends  more  and  more 
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peripheral] 3',  and  not  infrequently  tlie  entire  tubercle  becomes 
cheesy.  Apart  from  this  local  malignity,  the  neoplasm  pos- 
sesses another  very  malii^nant  quality,  viz.,  a  decided  tendency 
to  spread  through  the  entire  organism. 

Virchow's  description  has  been  changed  in  very  few  par- 
ticulars by  subsequent  investigations.  Langhans  first  called 
attention  to  the  almost  constant  occurrence  of  giant  cells  in 
the  interior  of  the  tubercle.  It  is  true  that  Virchow  mentioned 
the  occasional  j)resence  of  large  cells  with  numerous  nuclei 
(even  twelve  to  thirty),  but  to  Langhans  belongs  the  credit  of 
having  recognized  the  constancy  of  their  occurrence.  In  ad- 
dition he  showed  their  peculiar  character  compared  with  the 
other  known  forms  of  osteoclasts  and  the  giant  cells  of  sar- 
coma; he  emphasized  the  peripheral  position,  the  uniform 
size,  and  the  radiating  arrangement  of  the  nuclei. 

Chees3'  degeneration  is  no  longer  regarded  as  fatty  degen- 
eration with  loss  of  water,  but  as  that  form  of  necrobiosis 
which  has  been  thoroughly  studied  by  Weigert  and  which 
Cohnheim  has  called  coagulation  necrosis.  As  a  rule  the 
cheesy  parts  contain  very  little  fat,  have  the  consistence  of 
firmly  coagulated  albumin,  are  destitute  of  nuclei,  and  are  not 
stained  by  the  ordinary  microscopical  reagents.  In  these 
cheesy  and  already  necrotic  parts  softening  takes  place  sub- 
sequently' and,  if  the  tubercles  are  situated  superficially  in  the 
skin,  mucous  or  synovial  membranes,  ulcers  form. 

A  great  discover}^,  belonging  to  an  entirely  different 
domain,  not  alone  led  to  incomparable  advance  in  the  doctrine 
of  tuberculosis  but  to  a  complete  change  in  our  interpreta- 
tion of  this  process.  We  refer  to  the  proof,  first  advanced  by 
Klencke,  but  chief!}'  by  Villemin,!*^  of  the  contagiousness  of 
tuberculosis  by  inoculation,  so  that  the  disease  could  positively 
be  regarded  as  infectious.  Villemin  stated  that  an  animal 
into  whose  body  tubercular  matters  were  introduced,  suffered 
from  true  tuberculosis.  The  experiment  does  not  succeed 
with  equal  readiness  and  certaint}^  in  all  animals.  But  the 
numerous  subsequent  experiments  which  have  been  made, 
especially  those  of  Cohnheim  and  Salom onsen,  have  led  to  the 
positive  conclusion  that  Villemin's  doctrine  is  correct  and 
furthermore  that  tuberculosis  can  be  produced  experimentally 
by  the  introduction  of  tubercular  matters  alone  and  in  no 
other  wav. 
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The  final  advance  was  made  by  Koch  ^"  bj'  his  brilliant 
discovery  of  the  producer  of  tuberculosis.  What  had  been  so 
long"  soug'ht  in  vain,  the  virus  which  produces  tuberculosis, 
was  found  in  the  tubercle  bacillus.  Koch  proved  incontrover- 
tibly  that  this  bacillus  is  present  in  all  tuberculous  diseases 
and  that  it  alone  is  found  there  so  long  as  the  diseased  focus 
does  not  come  in  contact,  by  ulceration  or  operative  incision, 
with  the  outer  world  and  the  germs  contained  in  it.  He  also 
showed  that  the  bacillus  may  be  cultivated  outside  of  the 
human  body  in  an  artificial  nutrient  (best  in  blood  serum 
coagulated  by  heat,  or  nutrient  ag-ar  to  which  five  per  cent  gh'- 
cerin  has  been  added)  and  finally,  that,  in  suitable  animals, 
tuberculosis  may  be  produced  with  pure  cultures. 

Tuberculosis  of  the  Bones  and  Synovial  Membrane. 

According  to  our  present  notions  the  following  are  the  three 
characteristics  of  tuberculosis:  1,  The  histological  structural 
conditions  of  tubercle;  2,  the  results  obtained  bj'  inoculation 
with  tuberculous  matter  in  suitable  animals;  3,  the  demon- 
stration of  tubercle  bacilli.  All  these  three  characteristics 
hold  good  in  tuberculosis  of  the  bones  and  synovial  membrane. 
Schuchardt  and  I  ^^  have  shown  that  tubercle  bacilli  are 
alwaj's  present,  thoug-h  often  verj^  scanty,  so  that  many 
sections  must  be  carefully  examined. 

Inoculation  also  proves  successful.  If  a  portion  of  tuber- 
culous matter  is  introduced,  with  the  necessary  precautions  to 
prevent  sepsis,  into  the  anterior  chamber  of  a  rabbit's  eye, 
pronounced  tuberculosis  of  the  iris  develops,  on  the  average 
in  twenty-one  days;  in  the  guinea  pig-  several  days  to  a  week 
earlier.  Positive  results  are  also  obtained  bj'  inoculation 
under  the  skin  or  into  the  abdominal  cavity  of  these  animals. 

The  histological  structure  does  not  differ  from  that  men- 
tioned in  the  general  description  {vide  Plate  I.,  Fig.  2;  Plate 
II.,  Fig.  4).  The  tubercles  consist  generally',  in  the  centre,  of 
one  or  more  giant  cells,  around  which  are  large  epithelioidal 
cells  with  a  large  vesicle-like  nucleus  and  nucleolus;  these 
cells,  in  turn,  are  surrounded  by  numerous  round  cells  with  all 
the  characteristics  of  leucocytes.  Tubercles  of  the  bones  and 
joints  are  also  destitute  of  vessels. 

The  tissue  in  which  the  tubercles  are  imbedded  in  diseases 
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of  the  synovial  membrane  {vide  Figs.  1  and  2)  exhibits  a  verj'" 
varying-  picture.  It  may  be  firm  and  quite  poor  in  vessels, 
and,  apart  from  the  tubercles,  may  contain  only  round  cells 
in  small  numbers.  These  firm,  more  fibrous  forms  of  S3'novial 
tuberculosis  have  no  tendency  or,  at  all  events,  no  decided 
tendency  to  degeneration  and  the  formation  of  pus.  The  con- 
ditions are  different  in  the  soft  forms  of  synovial  tuberculosis. 
Here  the  tubercles  are  situated  in  a  juicy  tissue,  abundantl}^ 
infiltrated  with  round  cells,  which  presents  the  appearances  of 
granulation  tissue  and  often  contains  vessels  in  large  numbers. 
Even  outside  of  the  tubercle  proper,  giant  and  epithelioidal 
cells  are  scattered  through  the  tissue  or  imbedded  in  the 
shape  of  narrow  bands.  Such  bands  not  infrequently  follow 
the  course  of  the  vessels.  These  soft  forms  exhibit  a  great 
tendency  to  cheesy  degeneration  and  suppuration.  The  swell- 
ing often  presents  pseudo-fluctuation,  although  no  trace  of 
pus  or  other  fluid  is  found  on  incision. 

In  many  cases  of  tuberculosis  of  the  bones  there  is,  also, 
softening  and  suppuration  of  the  tubercular  or  cheesy  focus 
or  there  is  demarcating  suppuration  and  thus  the  formation 
of  a  sequestrum. 

Softening  of  Tubercular  Foci  and  Suppuration. 

The  question  now  arises  What  is  the  cause  of  the  softening 
and  formation  of  pus  ?  Wh}'  does  puriform  softening  and 
abscess  formation  develop  in  one  case,  sequestration  in  another 
case,  and  in  a  third  a  retrogressive  metamorphosis  and 
shrivelling  with  development  of  callosities  ?  On  careful  ex- 
aminations tubercle  bacilli  are  the  only  micro-organisms 
found  in  tuberculous  pus  which  has  been  excluded  from  the 
air.  Garre  ^^  reports  a  single  exception  and  also  furnishes 
the  explanation.  I  have  also  made  numerous  examinations  of 
tuberculous  pus.  Pure  cultures  are  the  only  method  which 
give  certain  results;  microscopical  examination  alone  is  in- 
sufficient. I  have  placed  tuberculous  pus  from  all  kinds  of 
closed  abscesses  (glandular,  subcutaneous  joint  and  bone 
abscesses)  upon  sterile  blood  serum  which  had  been  coagulated 
by  heat,  also  upon  the  ordinary  nutrients  which  had  been 
made  firm  by  the  addition  of  gelatin  and  agar.  In  no  cases 
have  I  found  that  any  micro-organism  developed. 
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But  if,  with  the  same  pus,  we  inoculate  suitable  animals 
under  the  skin  or  in  the  abdominal  cavity  or  the  anterior 
chamber  of  the  eye,  thej'-  will  be  attacked  by  tubercular  dis- 
eases in  which  tubercle  bacilli  are  found  in  large  numbers. 
Hence  tubercle  bacilli  which  are  capable  of  development,  or 
their  spores,  are  certainly  present  in  tuberculous  pus,  althoug-li 
I  succeeded  no  better  than  Garre  in  cultivating-  them.  On 
microscopical  examination  SchlegtendaP*'  found  them  in 
tuberculous  pus  in  only  a  little  more  than  one-third  of  the 
cases.  But  if  the  decolorization  is  done  very  carefully  according 
to  Ehrlich's  method  and  sulphanil-nitric  acid  is  used,  it  is  said 
that  the  bacilli  can  always  be  found  in  the  pus.  In  the  ordinary 
methods  of  decolorizing  they  are  very  apt  to  lose  the  stain. 
But  it  is  an  extremely  important  fact  that  tuberculous  pus,  as 
a  rule,  does  not  contain  any  of  the  micro-organisms  which  are 
known  to  produce  suppuration.  These  develop  with  extreme 
facility  upon  suitable  nutrients,  and  that  those  employed  by  us 
met  all  requirements  was  proven  by  the  constant  positive  re- 
sults obtained  in  control  experiments.  If  such  other  micro- 
organisms were  present  in  tuberculous  pus,  they  would  have 
been  demonstrated  by  the  methods  employed. 

From  these  negative  results  it  may  be  inferred  with  some 
degree  of  certainty  that  the  tubercle  bacillus  as  such  is  capa- 
ble of  producing  suppuration  and  softening,  and  that  secondary 
infection  with  another  micro-organism  is  not  necessar}-  in 
order  to  cause  softening  of  tubercular  foci.  But  I  am  unable 
to  explain  the  fact  that  softening  occurs  in  one  case  and  not  in 
another. 

The  softening  and  suppuration  due  to  the  tubercle  bacilli 
alone  have  a  very  definite  character,  and  the  tuberculous  pus 
exhibits  special  macroscopic  properties.  It  also  presents  a 
specific  peculiarity;  wherever  it  comes  in  contact  with  healthy 
tissue — whether  bone  or  medulla,  periosteum  or  fascia,  sj'novial 
or  serous  membranes,  tendons,  tendon-sheaths,  or  bursas — it 
gives  rise  to  the  development  of  tubercles.  In  some  of  these 
tissues,  this  occurs  in  the  form  of  a  closely  connected  layer, 
which  is  called  the  abscess  membrane.  This  constant  occur- 
rence of  specific  formations  along  all  tracts  which  the  tubercu- 
lous pus  follows,  proves  again  that  the  specific  carriers  of  in- 
fection, the  tubercle  bacilli  or  their  spores,  are  present. 

It  happens  occasionally  that  septic  micro-organisms  (sta- 
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phylococci  or  streptococci)  are  conveyed  to  a  tubercular  focus. 
The  latte;.',  as  a  rule,  then  suppurates  acutely  in  a  more  or 
less  phlegmonous  manner.  The  phlegmon  here  occurs  as  a 
secondary  infection  in  tubercular  tissues  and  for  this  reason 
its  symptoms  differ  materially  from  those  of  the  ordinary 
form  of  phlegmonous  suppuration.  These  cases  form  excep- 
tions in  which  the  secondary  infection  can  almost  always  be 
demonstrated. 


CHAPTER   II. 

ANATOMICAL    CONDITIONS    AND    DEVELOPMENT    OF 
TUBERCULOSIS   OP  THE  BONES  AND  JOINTS. 

Tubercular  Diseases  op  the  Bones. 

Tubercular  diseases  of  the  bones  are  situated  with  the 
greatest  frequency  in  the  epiph^'ses  of  the  long-  bones,  i.e.,  in 
the  vascular  spongy  medullar^'  tissue  of  the  articular  ends, 
and  much  more  rarely  in  the  diaphyses.  I  here  disregard 
entirely  the  miliary  eruptions  which  appear  occasionally  in 
the  medulla  of  the  bones  in  g-eneral  miliar^^  tuberculosis, 
because  this  possesses  no  surg-ical  importance.  In  the  short 
tubular  bones  (phalanges  of  the  fingers  and  toes,  metacarpal 
and  metatarsal  bones)  tubercular  disease  often  occurs,  in  the 
first  years  of  life,  in  the  diaphyses,  in  the  form  of  so-called 
spina  ventosa.  In  rare  cases  a  similar  form  of  the  disease  is 
found  in  children  in  the  diaphyses  of  the  radius,  ulna,  and 
fibula,  much  more  rarely  in  those  of  the  humerus,  femur,  and 
tibia,  and  then  almost  always  in  the  vicinity  of  one  or  the  other 
epiphyseal  cartilage.  But  even  in  adults  we  have  seen  a  few 
cases  of  central  tuberculosis  of  the  diaphyses  of  the  femur, 
tibia,  and  humerus. 

Furthermore,  primary  tubercular  affections  take  their  ori- 
gin from  the  short  bones,  such  as  the  bodies  of  the  vertebn"e, 
the  carpus  and  tarsus,  and  also  from  the  flat  bones,  particu- 
larly the  skull,  OS  innominatum,  individual  bones  of  the  face 
and  particularly  from  the  ribs. 

Diseases  of  the  Epiphyses  of  the  Long  Tubular  Bones. 

These  tubercular  foci  are  situated,  as  a  rule,  in  the  epi- 
physis itself,  more  or  less  remote  from  the  articular  cartilag-e, 
but  they  also  appear  occasionally  in  the  diaphysis,  usually  in 
the  broad  portion  of  the  bone,  known  as  the  apophysis,  and, 
m  the  majority  of  cases,  very  near  the  epiphyseal  cartilag"e. 
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They  may  be  situated  centrally  in  the  bone  or  near  its  surface, 
either  near  tlie  periosteum  or  the  articular  cartilage;  As  a 
general  thing-  they  develop  in  those  parts  which  are  the  site 
of  the  greatest  growth  and  hence  of  the  greatest  supplj^  of 
nutritive  materials. 

The  beginning  of  a  tubercular  focus  in  the  epiphyses  is 
rarely  observed  in  man.  It  may  be  seen  occasionally  as 
an  immaterial  finding  in  those  cases  in  which  advanced  changes 
require  operative  interference.  In  the  spong}^  tissue,  upon 
the  sawed  surface  we  then  find  a  small,  usuallj^  sharply  de- 
fined, grayish-red  and  transparent  or  yellowish-white  or  purely 
yellow  focus;  the  latter  contrasts  with  the  surrounding 
medulla  by  its  pale,  dry  structure  and  opaque  appearance. 
The  boundary  becomes  more  distinct  when  the  surrounding 
bony  tissue  is  reddened,  as  is  usually  the  case,  as  a  result  of 
reactive  vascularization.  In  childhood  the  red  color  of  the 
medulla  is  normal,  and  we  then  find  only  an  intensification  of 
this  redness,  which  often  appears  in  the  shape  of  a  more  or 
less  broad  band.  But  even  in  adults  the  normally  3'ellow 
medulla  in  the  vicinitj^  is  apt  to  become  red. 

The  well-known  gray,  miliary  or  sub-miliar^',  transparent 
nodules  are  seen  with  the  naked  eye  or,  at  least,  with  the  aid 
of  a  lens.  The.  focus  is  often  separated  from  the  surrounding 
spongy  tissue  by  a  narrow  gray  translucent  layer,  which  is 
composed  chiefly  of  tubercles.  The  small  yellowish  foci  are 
already  in  a  cheesy  condition.  The  cheesy  parts  of  the  bone 
have  either  retained  their  normal  firmness  and  hardness  or 
they  even  exhibit  a  certain  degree  of  sclerosis.  The  surround- 
ing osseous  tissue  and  medulla  sometimes  show,  in  addition  to 
the  redness,  a  slight  or  even  pronounced  degree  of  softening. 
These  spots  enlarge  inasmuch  as  tubercles  form  on  the  outer 
surface  and  coalesce  with  the  main  mass.  Finally,  they  attain 
the  size  of  a  lentil  or  hazelnut,  exceptionally  that  of  a  walnut. 
It  is  particularly  in  younger  children  that  they  are  very 
sharply  defined. 

In  their  further  growth  various  changes  in  these  osseous 
foci  develop  and  are  w&cy  important  clinically.  One  of  these 
changes  is  softening  and  breaking  down.  The  entire  focus  is 
converted  into  a  smeary,  cheesy,  crumbly,  even  puriform  mass 
in  which,  on  rubbing  between  the  fingers,  the  remains  of  the 
bony  tissue  can  be  felt  as  small  granules  or  at  least  can  be 


Tuberculosis  of  the  Bones  and  Joints. 


95 


demonstrated  under  a  low  magnifying-  power.  These  bits 
of  bone  form  cheesj^  sequestra  and  are  generally  known  as 
bone  sand.  On  removing  the  semi-fluid  contents  we  find  a 
cavity  in  the  bone  as  large  as  the  original  focus.  This  cavity 
is  separated  from  the  surrounding  medullary  tissue  by  a  so- 
called  abscess  membrane,  a  gray  or  grayish -violet  layer 
consisting  almost  entirely  of  miliarj^  tubercles  and  which  can 
be  separated  easily  from  underlying  tissues.  In  other  cases 
such  a  membrane  has  not  formed,  but  the  medulla  surrounding 


Fig.  1.— Upper  Part  of  Femur  of  a  Boy  aged  6  Years,  Siiffering  from  Severe  Coxitis, 
who  Died  of  General  Tuberculosis,  a,  Cheesy  spot  in  head  of  bone ;  it  has  infected  the  sur- 
rounding medulla  (h,  b)  for  a  distance,  the  cheesy  tubercular  infiltration  extends  to  the 
shaft  (c),  coincident  subluxation,  compression  groove  on  the  head  of  the  femur  (d),  pro- 
duced by  the  edge  of  the  acetabulum. 

the  focus  is  in  a  condition  of  cheesy  infiltration  over  a  small 
area  and  is  infiltrated  with  numerous  miliary  tubercles — a 
process  which  is  rare  and  must  be  regarded  as  a  secondary 
infection  from  the  primar}'  focus. 

Or — and  this  constitutes  the  second  change — the  entire 
cheesy  focus  becomes  necrotic  and  is  separated  from  the  sur- 
rounding bony  tissue  by  a  demarcating  inflammation,  so  that 
a  cheesy  sequestrum  is  formed.  This  process  is  by  far  the 
more  common  one,  particularly'  in  children.  The  sequestrum  is 
essentially  different  from  that  form  which  develops  in  acute 
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infectious  osteomyelitis.  Like  the  original  tubercular  focus 
from  which  it  proceeds,  it  is  situated  usually  in  the  medulla 
of  the  epiphyses  (with  the  exception  of  the  upper  end  of  the 
femur  on  account  of  its  peculiar  anatomical  relations),  while 
osteomyelitic  sequestra,  which  are  usually  much  larger,  are 
situated  in  the  diaphysis,  although  in  that  part  which  is 
nearest  to  the  epiphyseal  cartilage.  Cheesy  sequestra  are 
found  very  rarely  in  the  diaphyses  of  the  long  tubular  bones. 

Thus,  we  remember  the  case  of  a  girl  aet.  3  years,  who  had 
suffered  for  some  time  fi'om  a  fistula  at  the  lower  end  of  the 
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Fig.  2.— Severe  Tubercular  Gonitis  in  a  Man  aged  44  Years.  Resection  of  the  Knee-Joint. 
Lower  Surface  of  tlie  sawed  Portion  of  the  Tibia.  Unusually  Large  Cheesy  Sequestrum 
(a)  Entirely  separated  from  surrounding  parts,  cavity  lined  by  an  abscess  membrane  (Jb,  b). 
The  cavity  had  ruptured  into  the  joint  through  a  fistula. 


left  tibia.  Examination  with  the  sound  showed  denuded  bone 
and  the  disease  was  regarded,  at  first,  as  an  infectious  osteo- 
myelitis. After  dividing  the  soft  parts  and  chiselling  the 
enlarged  bone,  a  sequestrum  was  found  immediatel}^  above 
the  epiphj'^seal  cartilage,  almost  as  broad  as  the  thumb  and 
extending  through  the  entire  thickness  of  the  tibia.  It  was 
cheesy  throughout,  the  walls  of  the  cavity  had  a  distinctly 
tubercular  character.  After  its  removal  all  suspicious  granu- 
lations and  softened  bony  tissue  were  carefully'-  scraped  off  and 
the  epiph.yseal  cartilage  then  lay  exposed  fulh'.     After  recov- 
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ery  no  disturbance  of  growth  ensued  and  the  child  developed 
into  a  blooming-  3'oung  woman. 

The  cheesy  sequestra  are  rarely  larg-er  than  a  hazelnut, 
although  in  a  series  of  cases  we  have  found  them  attain  the 
dimensions  of  a  walnut  or  even  of  a  pigeon's  egg-  (Fig.  2).  In 
such  cases,  as  a  matter  of  course,  thej^  often  extend  into  the 
diaphj^sis  of  the  bone  (Fig.  3).  As  a  rule,  they  exhibit  a  special 
characteristic,  inasmuch  as  they  resemble  concretions  rather 
than  pieces  of  bone  which  have  been  changed  and  detached 
by  demarcating  processes.     They  are  whitish  or  yellowish- 


FiG.  3.— Tuberculosis  of  Right  Shoulder-joint.  RLsected  Head  of  the  Bone  Photographed 
from  the  Front,  a,  Very  large,  entirely  detached  sequestrum.  Head  destitute  of  cartilage 
and  carious. 

white  and  are  round,  occasionally  almost  spherical  in  shape, 
with  a  smooth  surface,  although  this  is  more  frequently 
granular.  They  are  usually  so  firm  that  they  cannot  be 
crushed  between  the  fingers.  Upon  the  cut  or  sawed  surface 
they  have  a  tolerably  uniform  appearance  because  all  the 
medullary  spaces,  which  are  often  sclerotic,  are  filled  with 
yellow  masses  of  detritus. 

Under  the  microscope  the  lamellae  of  bone  are  often  found 
to  be  quite  intact,  the  spaces  between  them  are  filled  by  cheesj' 
detritus,  in  which  we  find  only  now  and  then  an  intact  cell 
or  a  still  distinctly  recognizable  tubercle.  The  small  seques- 
tra sometimes  hang  upon  a  sort  of  pedicle,  inasmuch  as  one 
XI— 7 
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or  more  little  vessels,  carr3ang'  a  thin  mantle  of  connective 
tissue,  enter  them  from  the  surrounding  bone.  These  vessels 
never  penetrate  beyond  the  superficial  layer  of  the  otherwise 
dead  mass  of  bone.  In  the  neighborhood  of  the  small  vessels 
well-preserved  miliary  tubercles  are  usually  found.  Bacilli 
are  extremely  scanty  in  the  sequestrum  or  are  entirely 
absent. 

Not  alone  is  the  cheesy  sequestrum  different  in  every  re- 
spect from  the  osteomyelitic  one,  which  consists  almost  always 
of  unchanged  bone,  but  the  demarcating  inflammation  which 
detaches  it  from  surrounding  parts  is  also    peculiar.      The 


A^ 


Fig.  4.— Resection  Through  the  Lower  Epiphysis  of  the  Femur.  A  detached  i-ound 
cheesy  sequestrum  (a)  in  the  int.  Condyle.  New,  very  extensive  eruptions  and  cheesy  foci, 
Q),  b)  in  the  vicinity  of  the  sequestrum  (infection  by  the  hitter).  From  Volkmaun,  KHu. 
Vortr.,  168,  109,  Plate  11. 


granulations  which  grow  from  the  living  bone  around  the 
necrotic  portion  have  the  specific  character  of  tubercular 
tissue  as  the  result  of  the  direct  contact  with  the  cheesy 
sequestrum  and  the  infection  thereby  produced.  But,  as  a 
rule,  they  form  a  very  thin  (at  the  most  only  a  few  millimetres 
in  thickness)  grayish-red  layer,  often  speckled  with  yellow, 
and  beneath  which  is  sclerotic  or  softened,  but  otherwise 
healthy  bone.  It  sometimes  happens  that  the  surrounding 
healthy  medulla  is  infected  by  the  sequestrum  {vide  Fig.  4). 
Extensive  formation  of  pus  rnrely  occuis  in  this  demarcat- 
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ing-  process  in  the  bone.  Small  dots  of  pus,  perhaps  as  larg-e 
as  hemp-seeds,  are  found  somewhat  more  frequently  here  and 
there  among-  the  tubercular  g-ranulations.  As  a  g-eneral  thing* 
the  granulations  of  the  bony  cavity  surround  the  round  body 
very  closely'  so  that  the  sequestrum  is  usually  firmly  imbedded 
and  often  can  only  be  removed  with  the  elevator  or  after  part 
of  the  surrounding-  bone  has  been  removed  with  the  sharp 
spoon  or  chisel.  In  rares  cases  the  sequestrum  is  smaller  than 
the  bonj'  cavity  in  which  it  lies,  and  the  cavitj'  also  contains 
fungous  g-ranulations  or  tuberculous  pus. 

There  are  transitions  between  bony  cavities  and  sequestrum 
cavities.  There  are  exceptional  cases  in  which  a  closed  cavity 
in  the  bone  is  opened  and  looks  exactly  like  a  bone  abscess, 
but  it  is  lined  with  a  tuberculous  membrane  and  is  filled  with 
specific  pus.  These  tubercular  bone  abscesses  are  found 
mainly  in  the  upper  or  lower  end  of  the  tibia.  In  some  cases 
the  tubercular  change  does  not  extend  into  the  surrounding' 
bone,  but  the  wall  of  the  abscess  seems  to  be  ver^-  hard  and 
thickened  by  reactive  sclerosis,  so  that  the  tubercular  mem- 
brane which  lines  the  cavity  can  be  removed  very  easily  and 
completely  with  the  sharp  spoon.  At  other  times  the  layer 
of  bone  surrounding  the  abscess  is  implicated  over  a  narrower 
or  wider  zone  and  has  underg-one  cheesj'-  deg-eneration.  Then 
the  diseased  parts  of  the  bone  must  also  be  carefully  removed 
with  a  sharp  spoon  or  chisel.  In  an  otherwise  healthy  nuin 
of  twenty-six  years,  we  found  an  abscess  of  this  kind  in  the 
considerably  thickened  head  of  the  tibia.  The  pus  cavitj'- 
proper  was  about  as  large  as  a  hen's  egg,  but  after  the  cheesy 
parts  of  the  bone  had  been  chiselled  off,  the  cavity  was  nearly 
as  larg-e  as  a  man's  fist.  Permanent  recovery  took  place  in 
a  few  weeks. 

Complete  softening  or  sequestration  does  not  occur  in  all 
cases  of  primary  tubercular  foci  in  the  medulla  of  the  epi- 
physes. Even  the  period  at  which  these  changes  occur  varies 
greatly'  in  dilferent  cases.  After  an  indefinite  period  the  epi- 
phj'seal  focus  may  undergo  retrogressive  changes,  although 
sequestration  or  suppuration  has  not  occurred.  In  various 
orthopaedic  operations  which  accidentally  exposed  the  old  site 
of  disease  after  ten  years  or  even  seventeen  j^ears  of  apparent 
complete  recovery,  we  have  had  the  opportunity  of  nobicing- 
that  such  cheesy  spots  may  remain  unchanged  for  a  remark- 
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ably  long"  time.  It  is  notevvortli}'  in  such  cases  that  demarca- 
tion does  not  occur,  although  the  focus  is  entirely  dead  or  only 
shows  a  vessel  here  and  there.  These  old  foci  exhibit  in  the 
highest  degree  the  retrogressive  changes  that  are  character- 
istic of  tuberculosis;  the  cheesy  matter  is  extremel^^  thickened 
by  the  deprivation  of  water,  so  that  it  looks  like  half-dry  putty. 
Lime  salts  are  deposited  occasionally  in  the  dried  masses  and 
give  them  a  chalky  appearance. 

Such  long-standing  tubercular  foci  are  usually  encapsulated 
by  pronounced  sclerosis  of  the  surrounding  bone,  which  may 
even  assume  an  ivory-like  character.  As  nutritive  material 
can  be  conveyed  throug-h  these  hard  layers  in  only  very  small 
amounts,  the  tubercular  foci  are  in  a  measure  excluded  from 
the  organism. 

We  must  distinguish  two  modes  of  development  of  the  osse- 
ous foci  just  described.  The  more  frequent  process  is  that  in 
which  a  tubercle  develops  somewhere  in  the  medulla  of  the 
epiphj^sis.  This  enlarges  by  the  eruption  of  new  tubercles  in 
its  vicinity,  in  exactly  the  same  way  as  solitary  cerebral  tu- 
bercles which  grow  b}'  advancing  at  the  periphery.  According 
as  the  focus  grows  more  in  one  direction  or  uniformly  in  all 
directions  it  will  have  an  elongated  or  rounded  shape,  and  often 
it  is  irregular.  The  tubercle  bacilli  enter  the  medulla  of  the  epi- 
plwsis  through  the  blood  channels  but  are  not  Conveyed  by 
emboli,  i.e.,  by  larger  or  smaller  particles  that  arc  capable  of 
occluding  an  artery.  A  few  bacilli  are  carried  with  the  blood 
current  to  the  spot  in  question,  here  leave  the  vessels  and  col- 
onize in  the  vicinity. 

The  second  and  rarer  mode  of  development  of  tubercular 
foci  in  the  bones  is  that  of  embolism,  i.e.,  an  embolus  laden 
with  tubercle  bacilli  is  carried  by  the  arteries  into  the  bones 
and  here  occludes  a  small  vessel.  This  assumes  the  pre-exist- 
ence  of  a  tubercular  focus  in  some  other  part  of  the  body, 
generally  in  the  lungs  and  bronchial  glands,  from  which  the 
virus  is  carried.  Weigert  has  shown  by  anatomical  examina- 
tions that  the  perforation  of  cheesy  bronchial  g-lands  into  ad- 
jacent veins  and  thus  the  direct  entrance  of  tubercular  material 
into  the  blood  current  does  really  occur.  As  we  know  from 
numerous  experiences  that  small  plugs  of  other  kinds  may 
pass  through  the  pulmonary  vessels  and  thus  enter  the  greater 
circulation,  this  may  also  be  assumed  with  regard  to  small 
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cheesy  particles.  Perhaps,  also,  a  tubercular  pulmonary  focus 
occasionally  perforates  a  small  pulmonary  vein,  so  that  the 
cheesy  material  passes  directly  into  the  left  heart  and  the 
arteries.  Furthermore,  it  cannot  be  denied  that  these  very 
small  plug's  in  the  arterial  blood  current  maj^  become  some- 
what larger  from  a  deposit  of  fibrin  and  that  then  thej^  may 
be  driven  into  one  of  the  arteries  of  the  bones.  However  this 
may  be,  anatomical  examinations  and  the  results  of  experi- 
ments prove  conclusively  that  the  osseous  foci  have  been 
caused  in  some  cases  by  embolic  processes.  This  form  of 
tuberculosis  of  the  bones  is  always  to  be  regarded  as  second- 
ary, as  a  tubercular  metastasis,  while  in  the  first  form  of 
epiphyseal  foci  w^e  may  have  to  deal  with  primary  infec- 
tions. 

The  anatomical  proof  is  offered  by  the  so-called  wedge- 
shaped  foci,  which  may  also  be  called  infarctions,  and  which 
are  found  in  the  articular  ends  of  the  long  tubular  bones  as 
well  as  some  of  the  short  bones. 

In  a  pronounced  form  the  wedge-shaped  foci  are  compara- 
tively rare.  Upon  longitudinal  section  they  show  the  follow- 
ing characteristic  features:  they  form  a  more  or  less  regular 
triangle  with  the  base  directed  toward  the  surface  of  the  joint 
and  the  apex  toward  the  diaphysis.  In  rare  cases  it  is  situ- 
ated within  the  epiphj^sis  so  that  the  articular  cartilage  is 
not  touched.  As  a  rule  the  base  is  lined  at  first  by  the  ar- 
ticular cartilage,  then  this  is  lifted  up  by  granulations  or  pus, 
and  finally  is  completely  detached  and  destroyed  so  that  the 
base  projects  directly  into  the  joint  cavity  {vide  Fig,  7).  In 
rare  cases  (most  frequently  in  the  lower  part  of  the  tibia)  a 
double  wedge-shaped  focus  is  formed,  the  base  of  one  passing- 
without  interruption  into  that  of  the  other.  This  common 
base  usually  lies  near  the  epiphyseal  cartilage,  one  apex  (usu- 
ally the  larger)  being  directed  toward  the  diaphysis,  the  other 
toward  the  cartilage.  There  are  also  waulge-shaped  foci  in 
which  the  difference  between  base  and  apex  is  less  distinctly 
marked. 

When  these  foci  come  under  observation  they  have  usually 
lasted  a  considerable  time  and  are  therefore  almost  always 
cheesy.  A  typical  wedg-e-shaped  focus  in  its  earliest  stages  is 
only  seen  exceptionally.  It  then  looks  gelatinous,  gray,  trans- 
lucent, and  the  individual  miliary  and  submiliary  tubercles  are 
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clearly  visible.  The  focus  shown  in  Fig-.  6  was  found  accident- 
ally in  this  earl}^  stage.  The  patient  was  a  boy  of  twelve 
years,  suffering-  from  numerous  tubercular  bone  affections  and 
severe  albuminuria. 

If  the  entire  focus  is  necrotic  it  is  usually  separated  from 
surrounding-  parts  by  a  demarcating-  inflammation,  which  or- 
dinarily produces  tubercular  g-ranulations,  and  is  converted 
into  a  wedge-shaped  focus.  This  is  often  imbedded  very  firmly 
in  the  surrounding-  healthy  osseous  tissue. 

According-  to  our  experience,  the  wedge-shaped  foci  are 


Fig.  5.  Fig.  0. 

Fig.  5.— Resected  Upper  Eud  of  Femur  of  a  Girl  aged  .5  Years.  Large  Wedge-shaped, 
Subchondral  Focus,  with  Demarcation  far  Advanced.  Articular  Cartilage  lifted  up  like  a 
Vesicle. 

Fig.  6.— Recent  Wedge-shaped  Focus  in  the  Cuneus  of  the  Foot  of  a  Boy  aged  13  Years. 
The  entire  focus  consisted  of  miliarj-  and  submiliary  non-cheesy  tubercles. 

usually  about  as  larg-e  as  a  bean,  and  rarely  attain  the  size  of 
a  pigeon  egg.  The  sequestrum  of  the  shoulder-joint,  shown 
in  Fig.  7,  is  one  of  the  larg-est  that  I  have  seen.  As  the  wedge- 
shaped  sequestra  sometimes  produce  no  suppuration  either  in 
the  adjacent  bone  or  the  joint,  and  as  the  subjective  symp- 
toms, especially  the  pains,  are  then  very  slight,  the  diseased 
joints  are  used  not  infrequently  for  a  long-  time.  If  the  carti- 
lag-e,  in  the  mean  time,  has  been  destroyed  in  such  cases,  the 
base  of  the  focus,  turned  toward  the  joint  cavity,  is  found  con- 
verted into  a  smooth  surface  which  looks  like  polished  ivory 
and  has  a  light  yellow  or  g-rayish-yellow  color.  This  peculiar 
change  is  rendered  possible  by  the  fact  that  the  wedg-e-shaped 
sequestra  very  often  exhibit,  in  a  pronounced  deg-ree,  the  osteo- 
sclerosis described  before,  and  also  by  the  fact  that,  as  a 
dead  mass,  it  presents  no  reaction  to  external  intluences. 

Koenig--^  had  shown  that  the  typical  wedge  shape  points 
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very  strongl}"  to  development  hx  embolism.  This  view  is  also 
favored  by  analogy.  Wherever  we  find  that  patholog'ical 
processes  develop  in  the  shape  of  a  wedge  or  pyramid,  they 
have  been  associated  with  embolic  processes  ;  for  exam- 
ple, m  the  lungs  and  kidneys,  in  which  Cohnheim's  terminal 
arteries  are  found.  [According  to  Gussenbauer  (Langenbeck's 
"Arch.,"  XVIIL,  p.  048, 1875),  the  smallest  arteries  in  the  ends 
of  the  diaphyses  appear  to  terminate,  close  to  the  epiph3^seal 
cartilage,  in  a  closed  capillary  network,  which  is  supplied  by 


Fig.  7.— Resected  Head  of  the  Humerus,  Sawed  Through  in  a  Frontal  Plane,  a,  Wedge- 
shaped,  completely  separated  sequestrum  extending  to  the  denuded  joint  surface;  6,  6,  ex- 
tensive cheesy  infiltration  of  the  head;  secondary  infection  from  the  sequestrum. 

only  one  artery.  Hence  these  are  terminal  arteries  in  Cohn- 
heim's sense.  But  Gussenbauer  adds  that  his  investig'ations 
have  not  been  sufficiently  extensive  to  determine  this  with 
certainty.]  Hitherto  it  has  not  been  possible  to  bring  direct 
proof  in  man  that  the  wedge-shaped  osseous  foci  are  due  to 
occlusion  of  an  artery  with  tuberculous  material.  We  must 
remember,  however,  the  length  of  time  that  elapses  between 
their  development  and  their  examination  during  operation. 
Moreover,  retrogressive  changes  have  made  great  progress, 
histological  details  are  hardly  recognizable,  and  the  vessels,  in 
particular,  are  always  destroyed  or,  at  all  events,  only  demon- 
trable  in  a  few  places. 

W.  Mueller '^'^  has  brought  experimental  proof  of  the  embolic 
development  of  the  lesion  in  question.     Experiments  on  goats 
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furnished  the  best  results.  Tuberculous  pus  (in  a  few  cases 
tubercular  sputum)  was  injected  into  the  tibial  artery  in  such 
a  way  that  the  great  bulk  was  compelled  to  enter  the  nutrient 
artery  of  the  tibia.  In  a  few  cases  Mueller  obtained  typical 
wedge-shaped  tubercular  foci  with  a  wedge-shaped  sequestrum 
in  the  epiphyseal  portion  of  the  tibia.  Microscopical  examin- 
ation showed  that  an  embolus  containing  numerous  tubercle 
bacilli  was  situated  in  the  afferent  arterial  branch.  These 
foci,  however,  were  not  always  wedge-shaped;  occasionally 
they  were  round  or  irregular.  Hence  we  are  justified  in  as- 
suming that  in  man  some  of  the  round  and  irregular  foci  also 
owe  their  development  to  emboli. 

Several  tubercular  osseous  foci  are  found  not  infrequently 
in  the  same  individual.  In  certain  cases  there  are  separate 
foci  in  one  or  even  in  both  epiphyses  of  the  diseased  joint,  in 
others  there  may  be  quite  numerous  affections  scattered 
throughout  the  entire  osseous  system.  Five,  six,  or  even  more 
bones  and  joints  may  be  attacked  in  succession. 

In  the  former  event  we  sometimes  find  in  the  same  epiphy- 
sis two  or  even  more  foci  which  are  completely  separated  by 
healthy  tissue.  At  other  times  both  epiphyses  are  affected, 
although  we  are  not  warranted  in  assuming  that  one  focus  is 
caused  by  infection  from  the  other.  Thus,  in  resections  of  the 
knee-joint  we  have  found  foci  in  the  epiphyses  of  the  femur 
and  tibia,  and  even  in  the  patella;  still  more  frequently,  in 
resections  of  the  hip-joint,  foci  in  the  head  or  neck  of  the 
femur  and  in  the  bones  composing  the  acetabulum. 

There  is  also  a  third  and  much  rarer  form  of  tubercular 
epiphyseal  disease,  viz.,  infiltrating  progressive  tuberculosis 
of  the  bones.  Here  extensive  portions  of  bone  are  diffusely 
affected,  so  that,  after  perforation  of  the  epiphyseal  cartilage, 
the  disease  extends  occasionally  to  the  spongy  and  cortical 
portions  of  the  diaphysis  and  finally  to  the  medullary  cylinder 
itself. 

We  have  to  deal  here  with  a  disease  which  is  analogous  to 
Laennec's  tubercular  infiltration:  a  rapid  uninterrupted 
spread  of  the  tubercular  process  in  the  medulla  of  the  bone, 
with  subsequent  rapid  cheesy  degeneration.  A  border  layer 
between  the  diseased  and  healthy  bone,  such  as  is  found  in  the 
first  two  forms  of  epiphyseal  tuberculosis,  does  not  develop  or 
only  at  a  late  period.     The  changes  evidently  proceed  too 
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rapidly.  The  entire  diseased  part  has  a  uniform  pale  yellow 
color  and  a  dry  cheesy  consistence.  Here  and  there,  perhaps, 
we  see  a  small  islet  of  pus  or  a  few  scanty  tubercles. 

The  malignant  disease  rarely  starts  from  epiphyseal  foci; 
it  develops  much  more  commonly  after  tuberculosis  of  the 
joint,  when  the  articular  cartilag-e  is  entirely  destroyed  and 
detached,  the  exposed  spongy  portion  is  bathed  in  tubercular 
pus,  and  is  thus  permanently  exposed  to  infection.  Here  it 
may  happen,  as  Volkmann-^  observed  in  the  knee-joint,  that 
the  chees}^  infiltration  attacks  both  epiphj^ses  composing  the 
joint,  and  that  amputation  becomes  necessary  instead  of  the 
intended  resection.  On  superficial  observation  the  disease 
may  be  mistaken  for  the  dry  form  of  infectious  osteomj^elitis, 
in  which  extensive  cheesy  degeneration  of  the  tissues  is  not 
very  rare. 

Subsequent  Condition  of  Epiphyseal  Foci. 

In  the  first-described  form  of  epiphyseal  foci,  when  they 
are  of  small  size,  it  happens  occasionally  that  they  undergo 


Fig.  8.— Severe  Tubercular  Coxitis.  Capsule  Greatly  Dilated  by  Pus.  Resection.  The 
Head  of  the  Bone  Still  has  a  Layer  of  Cartilage  over  Greater  Part  of  its  Surface.  At  a,  the 
granulations  begin  to  break  through  the  cartilage.  In  the  neck,  close  to  the  epiphyseal 
cartilage,  is  a  completely  separated,  cheesy  sequestrum.  The  abscess  cavity  in  which  it 
lies,  has  perforated  into  the  joint  through  the  fistulous  canal  b. 


complete  spontaneous  recovery.  As  a  matter  of  course,  this 
presupposes  that  the  focus  remains  locally  circumscribed. 
The  granulations  which  sprout  from  the  surrounding  healthy 
bone  displace  the  tuberculous  tissue  and  are  finally  converted 
into  a  cicatrix.     There  is  also  no  doubt  in  our  mind  that  small 
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sequestra  may  be  absorbed  after  the  course  of  3'ears  if  no 
suppuration  occurs,  so  that  a  layer  of  fluid  forms  between  the 
bony  wall  and  the  sequestrum  and  does  not  permit  the  healthy 
g-ranulations  to  grow  into  the  sequestrum  and  destroy  the 
latter. 

But,  as  a  rule,  softening-  and  perforation  finally  take  place. 
In  central  tuberculosis  of  the  bones  this  may  lead  to  the  com- 
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Fig.  9.— Frontal  Section  of  Normal  Left  Hip-joint  of  a  Boy  aged  8  Years  (from  Brunn, 
"  Verhaltniss  d.  Gelenkkapseln  z.  d.  Epiphyseu  ").  i\,  Section  of  ileum;  c,  disc  of  cartilage 
between  the  two  superior  rami  of  the  pubis  and  ischium;  l(j,  labrum  glenoid ;  fa,  transverse 
ligament;  zo,  orbicular  zone  of  the  joint  capsule;  etmj,  epiphysis  of  trochanter  major;  tf, 
hgament  teres  ;  *  and  **  points  at  which  the  capsule  folds  bacljward. 


plete  development  of  a  bone  fistula  or  cloaca  {vide  Figs.  8  and 
18).  The  further  history  of  the  disease  is  determined  by  the 
course  pursued  by  the  substances  formed  during  the  destruc- 
tion of  the  primary  osseous  focus  and  the  suppuration  which 
maj'^  accompany  it.  As  the  foci  are  usually  situated  in  or  very 
near  the  epiphyses,  the  perforation  may  occur  into  the  adja- 
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cent  joint  or  may  remain  extra-articular,  beneath  and  through 
the  periosteum. 

The  rarer  but  much  more  favorable  cases  of  extra-articular 


Fig.  10.— Resected  Head  of  Femur,  Frontal  Section,  o,  Epiphyseal  cartilage  of  the  head; 
6,  epiphyseal  cartilage  of  trochanter  major.  Head  destroyed  in  great,  part,  covered  by  a 
layer  of  tubercular  granulations;  c,  at  lower  end  of  neck  a  cheesy  sequestrum  which  has 
infected  the  joint. 

perforation  are  most  apt  to  occur  when  the   disease  was  situ- 
ated at  the  start  near  the   periosteum.     In  addition,  much 


FiQ.  11.— Fistula  at  the  Middle  of  the  Great  Trochanter,  Leading  into  the  Neck,  in  a  Girl 
of  12  Years.  Irritative  Joint  Symptoms.  Chiselling  and  Scraping.  Four  Sequestra  in  Nt-ck 
of  Femur,  Surrounded  by  Abundant  Granulations.  Recovery  with  free  motion  of  joint 
(Volktnann). 

depends  on  the  anatomical  structure  of  the  joint,  particularly 
upon  the  insertion  of  the  joint  capsule  vvhicli,  in  the  different 
joints,  interferes  with  or  facilitates  the  perforation.     For  ex- 
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ample,  this  fortunate  termination  occurs  with  great  difficulty 
at  the  hip-joint,  in  which  the  entire  neck  and  head  of  the  femur 
project  deep  into  the  joint  cavity.  The  foci  which  are  situated 
close  to  the  periphery  of  the  neck  of  the  humerus  are  espe- 
cially apt  to  endanger  the  joint  because  the  reflected  capsule 
itself  constitutes  the  periosteum.  Perforation  through  this 
part  is  therefore  merely  rupture  into  the  joint  cavity  itself 
{vide  Fig.  10).  But  even  in  the  hip-joint  we  have  seen  a  num- 
ber of  cases  in  which,  through  a  long  fistula  which  penetrated 
the  neck  of  the  femur  and  trochanter,  the  pus  of  a  bone  cavity' 
ruptured  externally  without  infecting  the  hip-joint  {vide  Fig, 
11). 

The  conditions  are  similar  in  the  femoral  epiph^^sis  of  the 
knee-joint  (Fig.  12)  which  also  penetrates  deep  into  the  cap- 
sule. Here  the  extra-articular  perforation  is  only  apt  to  occur 
in  the  region  of  the  epicondyle,  while,  on  the  tibia,  the  capsule 
of  the  knee-joint  is  applied  so  closely  to  the  border  of  the 
cartilage  that  rupture  externally  is  a  common  occurrence, 
even  in  those  osseous  foci  which  have  already  reached  the 
articular  cartilage  from  below.  The  lowec  end  of  the  tibia 
and  the  olecranon,  in  which  circumscribed  chees}'^  foci  are  very 
often  seen,  are  in  a  comparatively  favorable  position,  although 
perforation  of  the  olecranon  through  the  cartilage  of  the 
greater  sigmoid  cavity  into  the  joint  often  takes  place  (Fig. 
13). 

As  soon  as  the  tubercular  focus  has  approached  very  close 
to  the  cortical  portion  and  the  periosteum,  changes  usually 
set  in  which  are  easily  recognized  clinically.  The  soft  parts 
do  not  offer  the  same  resistance  as  the  bone  to  the  advance  of 
the  disease.  In  addition  they  react  much  more  quickly  and 
actively  to  the  specific  infection  by  the  tubercular  virus. 
Hence  the  individual  stages  run  a  more  rapid  course.  After 
perforation  of  the  cortical  portion,  which  is  extremely  thin  at 
the  epiphyses,  the  periosteum  is  first  elevated  b^'  the  tubercu- 
lar masses  or  the  pus;  then  the  periosteum  is  perforated  and 
abscesses  develop  betw^een  the  muscles  or  under  the  skin, 
according  as  the  bones  are  situated  deeply  or  superficially. 

These  abscesses  are  often  remarkably  large,  but  their  size 
does  not  justify  an  inference  with  regard  to  the  size  of  the 
bone  lesion.  Large  masses  of  pus  are  sometimes  due  to 
minute  osseous  foci,  and  extensive  cheesy  degeneration  of  the 
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boiies  may  occur  without  the  formation  of  a  drop  of  pus.  As 
a  rule  the  abscesses  develop  quite  slowly  and,  at  first,  without 
any  inflammatory  phenomena.  Hence  they  are  called  cold 
abscesses  or,  on  account  of  their  tendency  to  follow  the  action 
of  gravity  and  to  separate  the  layers  of  muscle  and  fascia, 
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Fig.  12.— Sagittal  Section  of  Right  Normal  Knee-joint  Through  the  Int.  Condyle  in  a  Boy 
of  16  Years.  /,  Femur ;  ti,  tibia;  et/,  esti,  the  corresponding  epipliyses;  wi/h,  int.  meuiscus, 
cut  through  anteriorly  and  posteriorly ;  6sm,  opening  of  the  bursa  seunmembrauosa  into  the 
knee-joint  (v.  Brunn). 

sinking  or  congestive  abscesses.  Inflammatory  symptoms 
only  develop  when  septic  matters  have  entered  or  when  the 
abscess  is  beginning  to  approach  the  skin  and  is  about  to 
burst  externally. 

When  congestive  abscesses  are  incised  or  open   spontane- 
ously   the   masses  of    pus   discharged   generally  differ  very 
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materially  from  phleg-monous  pus.  While  the  latter  has  a 
greenish-yellow  color,  tubercular  pus  has  a  whitish,  often 
almost  chalky  color.  Usually  it  does  not  possess  the  slight 
uniform  viscidity  of  phleg-monous  pus,  somewhat  like  that  of 
mayonnaise,  but  it  is  crumbly,  contains  a  number  of  cheesy 
particles  and  necrotic  cheesy  shreds  of  the  soft  parts.  We 
have  seen  these  tissue  plugs  as  large  as  a  pigeon  egg  or  even 
larger,  floating  in  the  whitish  pus.     The   pus  may  also  be 


Fig.  13.— Schematic  Drawing  (Typical,  very  Frequent  Condition).  Girl,  aged  8  Years. 
Fistula  at  3Iiddle  of  Olecranon  with  Very  Slight  Implication  of  Joint.  Rupture  into  Joint, 
Fungous  Inflammation.  Scraping  and  Chiselling  of  Olecranon,  in  whose  Spongy  Portion  is 
a  Comparatively  Large  Cheesy  Sequestrum.  Incision  and  Drainage  of  Joint,  above  the 
Head  of  Radius.    Recovery  with  Perfect  Motion  of  the  Joint  (Volkmann,  1.  c,  p.  13). 

uniforml}^  thin  and  watery  so  that,  after  standing  in  a  glass 
for  a  little  while,  it  separates  into  an  upper,  wide,  opaque  and 
curdy  layer  and  a  lower,  much  narrower,  thick  purulent  layer. 
In  small  abscesses  we  often  find  only  a  smeary,  almost 
white  porridge.  The  tubercular  pus,  especially  of  larger 
abscesses,  occasionally  exhibits  an  hemorrhagic  character. 
It  then  assumes  tlie  reddish  color  of  beef-tea  or,  if  the  hemor- 
rhages are  old,  a  dirty  brown  color.     It  sometimes  undergoes 
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a  mucoid  transformation  which  generally  takes  place  only 
when  the  primary  lesion  is  undergoing-  recover^'.  We  have 
observed  this  change  more  frequently  in  the  last  few  j^ears, 
since  the  introduction  of  iodoform  injections  into  tuberculous 
abscesses  and  joints.  The  evacuated  fluid  is  then  clear  or 
almost  entirely  clear,  contains  very  few  corpuscular  elements, 
is  slightly  yellow  and  g'elatinous.  The  pus  very  often  contains 
extremely  fine  particles  of  bone,  so-called  bone  sand,  which 
can  be  felt  on  rubbing  between  the  fingers.  Larger  pieces  of 
bone,  which  are  recognizable  b^^  the  naked  ej'e,  are  by  no 
means  uncommon.  In  cold  abscesses  of  the  spine  we  have 
often  w^ashed  out  large,  irregularly  eroded  pieces  of  bone. 

These  tubercular  abscesses  also  present  a  further  very 
characteristic  feature.  Their  walls  are  always  lined  bj'  a 
very  peculiar  abscess  membrane,  whose  thickness  depends 
especially  on  the  duration  of  the  abscess  and  thus  on  the 
duration  of  the  period  of  infection.  Indeed,  it  is  to  be  regarded 
merely  as  the  result  of  an  infection  of  the  adjacent  layers  of 
connective  tissue,  muscles,  and  fascicB  or  even  the  tendons. 
As  a  result  of  contact  with  the  bacillus-containing  pus,  which 
separates  the  parts  into  a  constantly  growing  pocket,  a 
peculiar,  grayish-yellow  or  violet  lining  membrane  develops. 
It  niaj'  be  several  millimetres  in  thickness  and  is  a,lways  very 
loosely  adherent  to  its  base.  Hence  it  may  be  completely 
detached  by  the  fingers,  sponge,  or  even  a  strong  stream  of 
w'ater;  at  all  events  this  is  possible  with  the  half-sharp  spoon. 
The  somewhat  indurated  but  otherwise  normal  tissue  then 
appears.  Pieces  of  the  membrane  one  or  more  square  inches 
in  size  may  not  infrequently  be  removed.  In  no  other  form 
of  abscess  have  we  observed  this  typical  condition. 

The  abscess  membrane  consists  chieflj^  of  a  very  soft  and 
brittle  tissue,  composed  essentially  of  heaps  of  closeh'  aggTe- 
gated  miliary  tubercles  {vide  Fig.  14  and  PI.  TIL,  Fig.  5). 
An  abundance  of  fibrin  often  lies  between  the  tubercles,  and 
the  inner  surface  of  the  membrane  is  likewise  covered  with 
precipitated  fibrin.  On  account  of  the  large  number  of  tu- 
bercles it  sometimes  looks  like  frogs'  spawn,  either  to  the 
naked  eye  or  on  examination  with  a  lens.  With  equal  fre- 
quency it  presents  a  yellow  speckled  appearance  because 
certain  parts  have  undergone  cheesy  degeneration  or  suppura- 
tion.    If  the  abscesses  are  treated  by  a  free  incision,  the  mem- 
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brane  must  be  removed  so  thoroughly  that  not  a  single 
miliary  granule  remains.  The  walls,  which  are  composed  of 
healthy  tissue,  then  have  a  tendenc}'  to  heal  \>y  first  intention. 
Such  abscesses  are  traversed  not  infrequently  by  bands 
which  are  covered  with  the  characteristic  tubercular  granu- 
lations. These  bands  contain  an  obliterated  or  even  patent 
vessel,  as  in  the  case  of  pulmonary  cavities.  After  scraping 
the  abscess  and  removing  the  specific  membrane,  we  often  find 
that  healthy  but  slightly  indurated  tissue  is  exposed  every- 


FiQ.  14. — Abscess  iMembrane  troin  a  Tubercular  Abscess.    Surface  View,  Slightly  En- 
larged.   After  a  Drawing  by  Marchand  from  Volkmann,  1.  c,  PI.  I. 


where,  but  that  the  granulations  remain  in  a  small  spot  which 
is  often  only  as  large  as  a  lentil  or  pea.  Here  the  entrance 
to  the  joint  or  the  diseased  bone  is  to  be  sought  because  the 
granulation  patch  is  the  transverse  section  of  the  fistula.  If 
we  use  a  boat-shaped  spoon  or  a  sound  we  often  reach  either 
the  tubercular  osseous  focus  with  its  sequestrum  or  the  ad- 
jacent diseased  joint. 

But  occasionally  the  most  careful  examination  fails  to 
reveal  a  fistula,  and  we  have  to  deal  with  a  completely  closed 
abscess.     Such  conditions  should  not  lead  us  to  infer  a  pri- 
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mary  tuberculosis  of  the  cellular  tissue  or  muscles  because  this 
is  extremely  rare.  In  such  cases  the  fistula  leading-  to  the 
primary  focus  may  have  closed  or  tubercular  abscesses  of  the 
soft  parts  ma}'  have  been  due  to  a  lesion  in  the  spong-y  por- 
tion, although  there  is  no  demonstrable  opening  in  the  cortical 
portion.  Here  we  have  to  deal  with  a  general  law  laid  down 
by  Billroth^*  that  inflammatory  (bacterial)  processes  in  the 
lymph  channels  may  spread  through  thick  layers  of  tissue 
without  implicating  the  latter. 

After  spontaneous  opening  of  the  abscesses,  as  a  rule, 
tubercular  fistulse  develop  and  are  surrounded  by  a  thick 
wall  of  "  fungous  "  granulations.  The  possibility  of  removing 
them  easil3^  and  thoroughly  with  the  half-sharp  spoon,  is 
indicative  of  tuberculosis.  In  S3'philis,  osteomyelitis,  etc.,  the 
granulation  walls  are  almost  always  much  firmer.  The  fistu- 
lous canal,  which  is  occasionally  very  long  and  sinuous,  is  also 
lined  with  an  abscess  membrane.  Under  poor  constitutional 
conditions  true  tubercular  abscesses  of  the  skin  with  their  ir- 
regular, undermined  edges  and  speckled  base,  sometimes  form 
around  the  fistulous  openings. 

In  our  experience  it  is  extremely  rare  to  find  that  a  cold 
abscess  infects  the  muscles  diffusely  so  that  they  contain 
extensive  miliary  eruptions.  The  slight  tendency  of  trans- 
versely^ striated  muscle  to  become  tubercular  is  well  known. 
Two  cases  of  tubercular  coxitis  have  been  observed  in  Halle, 
however,  in  which  the  muscles  were  infiltrated  extensively 
with  miliary  tubercles.  The  tubercular  pus  generally  makes 
its  waj^  through  the  intermuscular  connective  tissue  (often 
separating  a  muscle  from  the  surrounding  parts)  until  it 
arrives  beneath  the  integument  and  here  accumulates  occa- 
sionally in  large  quantities. 

Disease  of  the  Diaphyses  of  the  Long  Tubular   Bones. 

Extensive  primary  tuberculosis  of  the  middle  portions  of 
the  long  tubular  bones  is  remarkably  rare  and,  with  very  few 
exceptions,  occurs  only  in  earliest  childhood,  until  about  the 
fourth  year.     I  have  observed  a  case  of  this  kind  in  the  femur. 

B.  G.,  a2t.  3  years.     When  2  years  old,  the  child  was  taken 
sick  without  known  cause  and  soon  was  unable  to  stand  on 
XI— 8 
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account  of  pain.  Numerous  abscesses,  which  ruptured  spon- 
taneously, formed  in  the  soft  parts  of  the  thigh.  The  child 
was  very  ancemic  and  emaciated;  the  lungs  and  kidneys 
showed  no  changes.  The  right  thigh  exhibited  a  notable 
deformity ;  the  middle  of  the  considerably  thickened  bone  was 
bent  so  that  the  diaphysis  formed  an  arch  which  was  open 
posteriorly;  in  addition,  the  lower  portion  seemed  to  be 
rotated  outward.  But  as  there  had  been  no  injury  to  pro- 
duce fracture  and  as  there  were  no  symptoms  of  rachitis, 
the  curvature  was  evidently  dlie  to  softening  of  the  bone. 
Twelve  fistulce  passed  from  the  skin  through  the  thickened 
soft  parts  to  the  bone;  they  secreted  a  large  amount  of  thin, 
somewhat  foul-smelling  pus.  The  epiphyses  of  the  knee  and 
hip-joints  were  normal.  The  disease  was  first  regarded  as  a 
chronic  or  subacute  infectious  osteomyelitis.  This  opinion  was 
shaken  when,  in  examining  under  chloroform,  the  fingers 
penetrated  through  the  wide  fistulas  to  the  bone  but  did  not 
discover  a  sequestrum.  Microscopic  examination  of  the 
granulations  also  gave  a  distinct  picture  of  tuberculosis.  In 
order  to  make  a  more  thorough  examination  the  bone  was 
laid  bare  extensively.  A  sequestrum  could  not  be  found,  but 
the  surface  seemed  eroded  in  places  and  at  one  place  the  bone 
was  traversed  transversely  by  a  canal  as  thick  as  a  quill. 
The  fistulEC  and  bone  cavities  were  curetted,  cauterized,  and 
filled  with  iodoform  gauze.  In  a  few  weeks,  however,  all  these 
parts  were  again  filled  with  tubercular  granulations  and  the 
child  died  one  and  a  half  years  later. 

Somewhat  more  frequently,  but  still  very  rarely,  we  have 
seen  small  tubercular  foci  in  tlie  diaphyses,  especially  of  the 
humerus,  ulna,  and  tibia.  The  disease  usually  started  pri- 
marily in  the  periosteum  or  the  cortical  layers  of  the  bone. 
The  individuals  attacked  are  usually  young,  and  present  other 
tubercular  foci,  or  sutler  from  that  form  of  manifold  tuber- 
culosis which  we  will  describe  as  acute  invasion.  I  will  here 
describe  a  case  of  disease  of  the  tibia. 

A  girl,  aet.  13  years,  had  suffered  from  severe  tubercular 
glandular  abscesses  of  the  neck  and  was  then  attacked  by 
spondylitis.  Subsequently  lAibercular  foci  and  suppurations 
formed  on  the  sternum  and  skull  (necessitating  trephining). 
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then  at  the  left  wrist-joint,  with  special  implication  of  the 
lower  epiphj'sis  of  the  radius,  and  finally  in  the  diaphysis  of 
the  right  tibia.  When  the  child  was  again  brought  to  the 
clinic  on  account  of  spondylitis,  a  large  abscess  was  found  in 
the  left  iliac  fossa  and  was  freely  opened.  The  exploring 
finger  found  the  ilium  perforated  by  a  large  opening,  with 
irregular  edges  which  were  destitute  of  periosteum.  After 
another  incision  had  been  made  subsequently  on  the  outer 
surface  of  the  ilium  and  the  tubercular  edges  of  the  bone  were 
chiselled  off",  complete  recovery  occurred. 

The  disease  of  the  middle  of  the  anterior  surface  of  the 
right  tibia,  which  had  developed  during  the  latter  period  of 
treatment,  had  started  either  from  the  periosteum  or  from  the 
superficial  cortical  layers  of  the  bone.  After  incising  a  cold 
abscess  over  this  locality,  the  inner  surface  of  the  periosteum, 
which  was  lined  with  tubercular  granulations,  was  found  to 
be  elevated;  the  underlying  bone  contained  a  cavit}"  as  large 
as  a  hazelnut,  with  smooth,  hard  walls,  and  filled  with  tuber- 
cular granulations;  no  fistula  or  sequestrum  was  found. 
After  curetting  and  suturing  the  wound,  recovery  occurred  by 
first  intention,  but  the  girl  died  later  of  general  tuberculosis. 

Diseases  of  the  Phalanges  of  the  Fingers  and  Toes 

AND  OF  other  BONES  WITH  THE  SYMPTOMS  OF  SO-CALLED 

Spina  Ventosa. 

In  very  young  children  (usually  until  the  third  year  of  life) 
tuberculosis  occurs  in  a  very  peculiar  form  in  the  phalanges 
of  the  fingers  and  toes,  and  also  in  the  metacarpal  and 
metatarsal  bones.  In  the  large  majorit}^  of  cases  there  is  a 
central  (in  the  medullary  tissue)  development  of  miliary 
nodules,  which  may  lead  to  the  formation  of  comparatively 
dry  fungous  tissue  (tubercular  granulations),  to  cheesy  de- 
generation without  rupture,  or,  finally,  to  softening  and  for- 
mation of  sequestra  and  fistulae  (only  in  severe  cases).  It  is  a 
remarkable  fact  that  the  tubercular  focus  within  the  young 
growing  bone  gradually  enlarges  and  destroys  the  cortical 
layer  from  within,  while  at  the  same  time  an  irritation  of  the 
periosteum  gives  rise  to  the  constant  development  of  new 
layers  of  bone  externall3'';  these  are  destroyed  in  turn,  from 
within,  so  that  the  phalanx  finally  assumes  a  flask-shaped 
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appearance.  The  cortical  portion  is  not  infrequently  so  tliin 
that  its  elasticity  can  be  felt  distinctly  on  firm  pressure  or 
that  it  even  yields  on  pressure.  As  a  rule,  the  joints  escape 
in  this  disease.  Complete  recovery  often  occurs  spontane- 
ously so  that  every  trace  of  the  former  disease  is  lost.  In 
more  severe  cases  the  phalanx  occasionally  exhibits  retarded 
growth  and  various  deformities.  These  are  observed  most 
frequently  in  the  severest  forms  which  are  attended  with 
perforation,  the  formation  of  fistulae  or  even  of  a  sequestrum. 


Figs.  15  and  10.— Inhibited  Growth  of  the  Second  Finger  of  the  Right  Hand  and  Third 
Finger  of  the  Left  Hand,  after  "  Spina  Ventosa"  in  Childhood.  On  Both  Sides  Lupus  of 
the  Dorsum,  Starting  from  the  Old  Tubercular  Fistulae. 

or  in  which  the  joints  are  destroyed  (exceptionally)  by  sup- 
puration. Figs.  15  and  16  give  an  excellent  illustration  of 
inhibited  growth  after  "spina  ventosa."  It  is  peculiar  in  the 
fact  that  the  patient  subsequently  was  attacked  by  lupus  of 
the  dorsum  of  the  hand,  i.e.,  by  an  equally'  pronounced  tuber- 
cular affection. 

The  form  of  tuberculosis  under  discussion  occurs  with  ex- 
treme frequency  in  different  fingers  and  toes  at  tlie  same  time 
(nmltiple).  Here  also  we  have  often  seen  recovery  without 
perforation  or  permanent  disturbance.     In  much  rarer  cases 
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the  same  condition  of  "  distention  "  of  young-  growing-  bones 
by  central  tubercular  foci  is  seen  in  the 
radius,    ulna    and  fibula,  and   very    ex- 
ceptionally in  the  femur,  tibia  and  hu- 
merus. 

The  peculiar  term  spina  ventosa  is 
based  upon  the  examination  of  dr^^  pre- 
parations in  which,  after  the  destruction 
of  the  soft  masses  of  tubercle  in  the  cen- 
tre, the  thin  vesicular  bony  wall  alone  re- 
mained. 

Finally,  I  must  mention  that  in  very 
rare  cases  a  peripheral  form  of  tubercu- 
losis of  the  phalanges  gives  rise  to  simi- 
lar flask-shaped  deformities.  Between  the 
periosteum  and  bones  is  a  thick  layer  of 
cheesy  tissue,  beneath  which  the  bone  has 
become  necrotic  when  the  disease  has 
lasted  some  time,  and  can  be  easily  re- 
moved after  sufficiently^  free  incisions.  In 
these  cases  very  great  shortening  and 
deformity  of  the  fingers  are  left  over.  In 
not  a  few  cases  there  is  no  formation  of 
new  bone,  and  the  corresponding-  part  is 
left  between  the  adjacent  phalanges  as  a 
short,  flabby  member,  consistin 
skin,  tendons,  and  cicatricial  tissue. 

This     form     of    tuberculosis    of 
phalanges    occupies    the    same    relative  p'^^^^'^*' ^' ®p'p  y^'^- 
position  as  cortical  or  periosteal  disease  of  the  diaphj^ses  of 
the  long-  tubular  bones. 


Fig.  17.— So-called  Spina 
Ventosa  of  the  Lower  End 
of  the  Fibula  of  a  Child,  aged 
12  Years  (after  Maceration). 
a,  Central  cavity  in  rhe  en- 
Onlv  of  larged  lower  end  of  the  dia- 
physis;  the  bone  extremely 
thin  and  entirely  absent  in 
the    places ;  h,  epiphyseal  line  still 


Diseases  of  the  Short  Bones. 

In  discussing-  tuberculosis  of  the  short  bones,  which  consist 
of  spongy  tissue  and  are  usually  provided  with  a  thin  cortical 
layer,  I  will  conflne  mj^self  exclusively  to  the  carpus  and 
tarsus;  the  diseases  of  the  vertebrae  will  follow  for  special 
reasons.  The  bones  of  the  tarsus  are  attacked  quite  fre- 
quently at  all  ages,  while  tubercular  diseases  of  the  carpus 
are  quite  rare  in  children,  are  more  frequent  after  puberty, 
and  are  especially  apt  to  develop  in  quite  old  individuals.     At 
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this  period  of  life  the  disease  occurs  most  frequently,  both  in 
the  hand  and  foot,  after  sprains. 

The  disease  presents  the  pecuharit^'^  that,  with  the  excep- 
tion of  the  calcaneus,  more  rarely  of  the  talus,  sequestra 
hardly  ever  form.  In  the  calcaneus,  on  the  other  hand,  cavi- 
ties containing-  sequestra,  especiall}^  central  ones,  are  observed 
not  infrequently  (Fig-.  18).  In  the  other  bones  tubercular  in- 
filtrations usually  develop  immediately  beneath  the  articular 
cartilage,  undergo  rapid  softening,  and  lead  to  destruction  of 
the  cartilage.    The  natural  result  is  the  early  infection  of  the 


Fig.  18.— Calcaneus,  Sagittal  Section.    A  large  cavity  containing  a  cheesy  sequestrum, 
a,  in  the  middle.    At  6,  perforation  externally  in  the  shape  of  a  cloaca. 

joint  with  the  development  of  tubercular  suppurations  of  the 
joint  or  so-called  caries. 

In  disease  of  the  carpus  and  tarsus  a  number  of  bones  are 
very  often  attacked  in  succession,  often  by  infection  after 
destruction  of  the  separating-  articular  surfaces.  But  there 
are  also  undoubted  cases  in  which  tubercular  foci  develop 
independentl}^  in  bones  that  are  separated  from  one  another. 
In  children,  however,  in  whom  tubercular  diseases  of  the 
tarsus  are  remarkably  frequent,  often  one  bone  is  alone  at- 
tacked, the  disease  remains  circumscribed,  and  we  can  often 
secure  recovery  without  a  deforming  operation. 

Diseases  of  the  Flat  Bones. 

In  the  shoulder-blade  tubercular  diseases  occur  occasion- 
ally'^ with  and  without  the  formation  of  a  sequestrum,  most 
frequently  in  those  very   severe  cases  in  which  a  series  of 
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other  bones  and  joints  are  attacked  at  the  same  time.  We 
have  seen  cases  in  which  it  became  necessary  to  saw  off  the 
g-reater  part  of  one  ang-le  of  the  scapula,  others  in  which  the 
bone,  at  the  fossoj  infraspinata,  contained  a  large  sequestrum 
that  passed  through  the  entire  thickness  of  the  scapula.  We 
do  not  consider  the  articular  extremitj^  here  because  it  must 
be  included  among  the  epiphyses. 

Primarj^  tubercular  affections  of  the  clavicle  are  rare  and 
not  very  important.  W^e  find  occasionally'  small  foci  with 
sequestra  as  large  as  a  pea,  which  have  ruptured  externally. 
In  two  young-  children  we  have  entirely  removed  the  necrotic 
tubercular  clavicles.  More  frequent  are  the  diseases  of  the 
sterno-clavicular  joint,  often  associated  with  considerable  en- 
larg-ement  like  white  swelling.  As  a  very  similar  syphilitic 
affection  is  not  uncommon  in  the  same  locality,  this  circum- 
stance must  be  remembered  in  making  the  diagnosis. 

In  the  sternum  we  have  seen  a  number  of  very  severe 
processes  in  young-  people  and  adults,  and  in  all  cases  the 
manubrium  was  affected.  Occasionally  there  was  onlj'  one 
cloaca-like  fistula  which  led  into  a  large  cavity;  in  a  few  cases 
the  entire  manubrium  was  cheesy  and  was  removed  entirely 
so  that  the  anterior  mediastinal  space  was  closed  only  by  the 
thickened  tubercular  periosteum.  Very  similar  changes,  also 
affecting  the  manubrium  and  occasionally  presenting  diagnos- 
tic difficulties,  are  seen  in  some  cases  of  infectious  osteomyelitis 
and  also  necessitate  the  removal  of  the  entire  corresponding- 
part  of  the  bone  and  even  of  the  adjacent  portions  of  the  body 
of  the  sternum. 

The  tubercular  affections  of  the  ribs  are  more  frequent, 
particularly  in  individuals  whose  g-eneral  health  is  impaired. 
We  find  either  pure  granulating  periostitis  with  erosion  of  the 
underlying-  surface  of  bone  or  sequestra.  Extensive  resection 
of  the  ribs  is  quite  often  necessary.  Often  the  bone  is  affected 
chieflj'  on  the  side  which  is  turned  toward  the  pleura.  In 
these  cases  large  tubercular  abscesses  form  not  infrequently 
between  the  ribs  and  pleura.  The  peripheral  situation  of  the 
abscesses  and  the  difficult^'  of  removing  all  tubercular  granu- 
lations, explain  the  frequency  of  relapses  after  treatment  by 
incision. 

From  the  ribs  the  disease  extends  occasionally  to  the  costal 
cartilag-es.     The  tubercular  granulations  penetrate  the  carti- 
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lag-e,  destroy  it,  and  take  its  place.  If  suppuration  ensues,  very 
considerable  destruction  of  the  cartilage  may  take  place,  in 
the  shape  of  a  g-roove  or  hole.  The  perichondrium  va&y  also 
be  attacked  primarily'  by  tuberculosis  and  may  then  implicate 
the  cartilage. 

In  the  pelvis,  apart  from  the  acetabulum,  which,  like  the 
articular  extremity  of  the  scapula,  is  analogous  to  the  epi- 
physes, we  have  observed  disease  of  the  most  different  parts, 
with  and  without  the  formation  of  a  sequestrum  and  also 
with  complete  perforation  of  the  bone.  Special  importance 
attaches  to  a  few  cases  in  which  the  pelvis  was  attacked  very 
near  the  acetabulum,  although  the  hip-joint  was  not  affected 
specifically;  also  to  two  cases  (in  women)  of  tubercular  de- 
struction of  the  symphysis,  which  started  primarily  from  the 
bones.  The  connection  became  so  loose  that  the  pelvic  bones 
could  be  moved  upon  one  another.  The  same  condition  was 
observed  in  a  complete  tubercular  destruction  of  the  right 
sacro-iliac  synchondrosis. 

Tuberculosis  of  the  cranial  bones  which,  apart  from  the 
mastoid  process  and  the  ear,  is  situated  almost  alwaj^s  in  the 
frontal  bone  and  both  parietal  bones,  was  first  described  ac- 
curately by  Volkmann.^^  He  stated  that  in  the  majority  of 
cases  the  tuberculosis  led  to  perforation;  a  cheesy  sequestrum 
forms,  usually'  as  large  as  a  pea  or  bean,  and  passes  through 
the  entire  thickness  of  the  cranial  bones.  In  much  rarer 
cases  we  find  only  tubercular  granulation  tissue  which  has 
destroj'ed  the  bone,  and  occasionally^  to  such  an  extent  that  a 
small  opening  into  the  crainal  cavity  is  produced.  J.  Israel  ^^ 
published  a  case  of  numerous  tubercular  foci  in  the  cranial 
bones,  in  which  perforation  occurred  in  only  two  of  tlie  five 
bones  affected. 

A  cold  abscess,  which  is  often  quite  large  but  usually  very 
flabby,  first  forms  upon  the  frontal  or  parietal  bones;  when 
the  cranial  cavity  is  perforated  the  abscess  may  exhibit  pul- 
sation. After  free  incision  of  these  abscesses  we  find  the 
periosteum  detached  and  its  inner  surface,  together  with 
the  adjacent  bones,  covered  by  a  more  or  less  thick  layer  of 
specific  granulations,  which  can  be  easily  twisted  off  or 
curetted.  After  this  has  been  done  the  comparatively  small, 
yellowish,  almost  chalky  sequestrum  is  exposed  and  it  can 
be  readily  removed  with  the  aid  of    an  elevator.     In  every 
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case,  as  a  matter  of  precaution,  the  rim  of  bone  surrounding 
the  opening-  should  be  removed  to  a  greater  or  less  extent. 
Then  the  external  surface  of  the  dura  mater  is  seen  not  infre- 
quently to  be  covered  with  characteristic  tubercular  granula- 
tions, in  which  the  fine  submiliary  granules  can  be  recognized 


Fig.  10.— Tuberculosis  of  the  Cranial  Bones.  Seen  from  Within,  after  the  Dura  Mater 
has  been  Raised  and  Thrown  Over  to  the  Left,  a,  Middle  meningeal  artery;  b,  irregular 
opening  in  the  parietal  bone  ;  around  it  are  tubercular  eruptious  aud  cheesy  portions  of 
bone ;  c,  tubercles  visible  upon  the  surface  of  the  dura  mater. 

with  the  naked  eye.  The  dura  mater  should  then  be  carefully 
curetted.  Several  distinct  bony  foci  were  sometimes  present, 
and  these  required  several  trepanations.  We  have  seen  this 
form  of  tuberculosis  of  the  flat  cranial  bones  in  children  as 
Avell  as  in  adults. 

Fig.  19  is  an  illustration  of  perforating  tuberculosis  of  the 
parietal  bone. 
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The  Vienna  school  at  first  disputed  Volkmann's  state- 
ments and  claimed  that  his  cases  were  syphilitic,  but  this 
notion  has  been  generally  abandoned  at  the  present  time. 

Tuberculosis  of  the  mastoid  process  and  bones  of  the  ear 
is  by  no  means  uncommon.  Large  cavities  containing-  a 
sequestrum  are  found  occasionally  in  the  mastoid  process,  and 
differ  in  no  respect  from  the  small  round  sequestra  found  in 
tuberculosis  of  the  epiph^^ses. 

Among-  the  facial  bones  tuberculosis  attacks  most  fre- 
quently' the  lower  rim  of  the  orbit  and  here  exhibits  very 
characteristic  appearances.  In  almost  all  cases  the  patients 
are  very  young  children.  The  soft  part  below  the  lower  lid 
becomes  swollen  and  reddened,  an  abscess  forms  and  opens, 
and  the  fistula  leads  to  denuded  bone.  The  latter  is  found  to 
be  tubercular  over  a  greater  or  less  area,  but  almost  always 
in  the  peripheral  layers;  at  a  subsequent  period  sequestra  of 
difl'erent  sizes  are  detached.  The  final  result  of  the  disease, 
which  often  lasts  for  years,  is  very  ugly  ectropium  of  the 
lower  lid,  which  is  drawn  toward  the  rim  of  the  orbit  by 
cicatricial  masses. 

In  the  nose  there  is,  exceptionally,  a  primary  osseous  form 
of  tuberculosis,  although  much  more  often  scrofulous  ozgena 
starts  originally  from  the  mucous  membrane  and  only  occa- 
sionally implicates  the  bones.  In  the  majority  of  cases  in 
which  cheesy  sequestra  are  exfoliated,  we  have  to  deal  with 
primary  tuberculosis  of  the  bone  (cheesy  osteomyelitis).  We 
observed  a  primarj'^  osseous  tubercular  ozeena  in  a  girl  of 
eight  years.  The  right  nostril  discharged  large  amounts  of 
extremely  foetid  ichor  and  was  almost  completely  plugged  by 
masses  of  tubercular  granulations.  On  examination  with  the 
sound  the  bone  was  found  largely  denuded  at  the  outer  wall 
of  the  right  nasal  cavity.  The  right  half  of  the  nose  was 
detached  and  turned  to  one  side  by  an  incision  which  passed 
around  the  ala  nasi  and  extended  upward  to  the  eye.  A  large 
part  of  the  right  superior  maxilla  and  lower  rim  of  the  orbit 
was  found  in  a  cheesy  condition  and  partly  demarcated,  so 
that  it  could  be  easily  removed  from  the  line  of  demarcation 
with  the  aid  of  elevators.  After  curetting  the  antrum  and  the 
nose,  complete  and  permanent  recovery  followed,  with  hardly 
perceptible  deformity. 

I  may  also  mention  that  isolated  tubercular  nodules,  some- 
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times  of  considerable  size,  may  develop  in  the  nose,  particu- 
larly^ in  the  cartilaginous  septum.  These  nodules  seem  to 
develop  in  the  mucous  membrane. 

Primary"  tubercular  affections  of  the  lower  jaw  are  very 
rare  and  present  no  peculiarities  which  require  special  mention. 

Tubercular  Diseases  of  the  Joints. 

The  tubercular  diseases  of  the  joints  occur  in  two  forms. 
In  one  there  is  a  primary  affection  of  the  bone  (osteopathy), 
an  epiphyseal  focus  ruptures  accidentally  into  the  adjacent 
joint  and  infects  the  synovial  membrane  secondarily.  In  the 
other  form  the  synovial  membrane  is  diseased  primarily 
(arthropathy). 

In  the  osseous  form  of  tuberculosis  of  the  joints  the  per- 
foration into  the  joint  (which  either  takes  place  throug-h  a 
bony  fistula  or  after  separation  and  g-ranular  destruction  of 
the  cartilage,  if  the  foci  are  situated  close  to  the  articular 
surface)  usually  does  not  g-ive  rise  to  an}^  violent  symptoms, 
because  no  septic  matters  are  present.  After  the  tubercular 
virus  has  entered  the  joint  and  has  spread  over  all  parts  of 
the  synovial  membrane  b}'  mixing-  with  the  sjmovial  fluid  and 
bj'  the  movements  of  the  joint,  the  transition  from  the  pre- 
vious osteopathy  to  the  severest  form  of  arthropathy  is 
almost  entirely  devoid  of  symptoms. 

Tuberculosis  of  the  spinal  column  always  begins  in  the 
bodies  of  the  vertebrae,  i.e.,  as  a  bone  disease.  It  has  a  greater 
tendency  than  all  other  tubercular  diseases  of  the  bones  to 
appear  in  numerous  foci.  In  autopsies  we  find  twenty,  thirty, 
occasionalh'  even  one  hundred  or  more  different  foci  {vide 
Fig.  20).  They  are  especially  apt  to  develop  in  those  places 
at  which  the  principal  growth  of  the  bones  takes  place — a 
general  rule  in  all  tubercular  diseases  of  the  bones — i.e.,  at  the 
transition  of  the  bone  into  the  periosteum  and  into  the  inter- 
vertebral cartilages. 

The  anterior  surface  of  the  vertebral  bodies  is  covered  by 
the  rigid  anterior  longitudinal  ligament,  and  a  special  layer 
of  tissue,  which  could  be  regarded  as  periosteum,  cannot  be 
distinguished.  In  the  same  way  there  is  a  mucoperiosteal 
lining  (B.  von  Langenbeck)  upon  the  gums  and  hard  palate. 
Here,  also,  the  mucous  membrane  passes  imperceptibly  into 
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the  periosteum,  the  firm  and  rigid  submucous  tissue  becomes 
mucli  more  vascular  and  cellular  in  the  deeper  layers,  so  that 
we  cannot  say  positivel}'  whether  it  belongs  to  the  periosteum 
or  the  bone.     In  this  wav  the  anterior  longitudinal  ligament 


Fig.  20. — Tubercular  Spondylitis  of  the  Cervical  Spine  and  Upper  Dorsal  Vertebrae. 
Upon  the  Anterior  Surface,  Numerous  Erosions  and  Carious  Defects,  Starting  from  the 
Anterior  Longitudinal  Ligament. 

forms  a  fibro-periostal  covering  of  the  anterior  surface  of  the 
vertebral  bodies,  and  assumes  the  role  of  a  periosteum  in  those 
parts  which  are  immediately  in  contact  with  the  bone.  An 
analogous  condition  is  presented  by  the  intervertebral  carti- 
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lages  in  growing  individuals.  The  layers  situated  near  the 
bone  are  rich  in  cells  and  juices,  and  minister  to  the  longi- 
tudinal growth  of  the  vertebral  bodies. 

The  tubercular  foci  start  most  frequently  from  the  anterior 


Fig.  21.— Lumbar  and  Lower  Dorsal  Spine  of  a  Child  with  Beginning  Spondylitis,  a. 
Large  opening  in  anterior  surface  of  second  lumbar  vertebrce;  h,  similar  opening  in  twelfth 
dorsal  vertebra;  c,  beginning  erosion  of  eleventh  dorsal  vertebra.  In  addition,  several 
enlarged  and  irregularly  changed  vascular  openings. 

surface,  i.e.,  beneath  the  anterior  long-itudinal  lig-ament.  Here 
the  vessels  and  cells  begin  to  proliferate,  and  fungous  tissue 
appears  with  all  the  characteristics  of  tuberculous  new-forma- 
tion. It  soon  extends  into  the  bone,  without  producing  sup- 
puration at  first,  the  trunks  of  the  vessels,  which  pass  more 
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or  less  A-ertically  into  the  vertebral  bodies,  becoming  sur- 
rounded with  a  characteristic  mantle  of  granulations.  The 
spinal  <;olumn,  macerated  at  this  stage,  exhibits  on  its  anterior 
surface  irregularly  dilated  vascular  openings  which,  when 
situated  close  together,  form  irregular,  shallow,  plate-shaped 
defects.  The  spine  looks  as  if  worm-eaten.  If  the  autopsy  is 
made  at  this  time  and  the  anterior  longitudinal  ligament  is 
removed,  we  find  the  tubercular  granulations  on  its  internal 
(posterior)  surface  in  the  shape  of  small  red  nodules  which  have 
been  torn  out  of  the  bone.  The  bodies  of  the  vertebrae  ex- 
hibit the  corresponding  openings  (Fig.  21). 

In  this  way  the  disease  may  spread  for  a  long  time  with- 
out purulent  destruction  of  the  tubercular  new-formation, 
although  slight  suppuration  sometimes  develop,  even  at  this 
stage,  around  the  granulations.  The  development  of  foci  in 
the  soft  layers  between  the  intervertebral  cartilages  and  the 
bodies  of  the  vertebree,  also  proceeds  in  the  same  way. 

It  happens  much  more  rarely  that  the  tuberculosis  begins, 
as  in  the  articular  ends  of  the  long  tubular  bones,  in  the 
middle  of  one  of  the  vertebral  bodies  without  any  connection 
with  the  anterior  longitudinal  ligament  or  the  intervertebral 
cartilage,  remains  central  and,  after  purulent  softening  or 
the  formation  of  a  sequestrum,  forms  a  cloaca-like  opening 
externally.  Buckley  ^^  has  reported  a  case  of  this  kind.  In  a 
child  of  seven  years,  who  presented  no  symptoms,  there  de- 
veloped in  the  second  cervical  vertebra,  just  below  the 
odontoid  process,  a  tubercular  focus  which  almost  entirely 
destroyed  the  base  of  that  process.  A  slight  blow  on  the 
back  caused  displacement  of  the  odontoid  process,  and  im- 
mediate death  followed. 

In  the  changes  described  above,  we  have  the  prodromal 
stage  of  pronounced  Pott's  disease.  The  disease  may  remain 
in  this  state  for  a  long  time  and  recovery  may  even  ensue 
without  deformity  of  the  spine.  This  favorable  termination 
is  especially  apt  to  occur  when  periosteal  proliferations  of 
bone  develop  in  the  anterior  longitudinal  ligament  and  form 
bridge-shaped  spans  which  bind  the  vertebral  bodies  firmly 
together  and  produce  ankylosis  of  the  corresponding  portion 
of  the  spine  (Fig.  22,  A  and  B). 

But  if  the  disease  progresses,  the  tubercular  granulations 
finally  undergo    suppuration.     At  first  small,  praevertebral 
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abscesses  form  and.  in  lean  children,  can  be  felt  occasionallj' 
throug-h  the  abdominal  walls.  As  soon  as  they  reach  the 
intervertebral  cartilages,  the  latter  are  quickly  destroyed  bj- 
the  pus.     Then  the  spine  is  onl}'  supported  posteriori}^  by  the 


Fig.  22,  A.— Tubercular  bpi^udyliUs  ut  ihc  Luwer  Dorsal  Spiue,  A,  Photographed  from 
the  Surface,  a  a.  Very  large  new  formations  of  bone  in  the  anterior  longitudinal  ligament, 
which  prevented  deformity  of  the  spine  ;  6  b,  small  openings  on  the  anterior  surface  of  the 
vertebral  bodies. 

oblique  processes  and  is  so  much  more  apt  to  bend  forward 
because  the  weig-ht  of  the  body  is  chiefly  borne  anteriorly. 
This  results  in  the  formation  of  a  g-ibbosity  which  usually 
forms  an  angle,  because  commonly  only  one  intervertebral  car- 
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tilage  is  destroyed.  In  exceptional  cases  an  intervertebral 
cartilage  or  even  a  vertebral  body  is  replaced,  without  sup- 
puration, by  masses  of  granulations,  and  the  gibbus  forms  in 
this  way. 


Fig.  22,  B.—  Tubercular  Spondylitis  of  the  Lower  Dorsal  Spine,  B,  Photographed  from 
the  Sawn  Surface,  a  a,  Very  large  new  formations  of  bone  in  the  anterior  longitudinal  liga- 
ment, which  prevented  deformity  of  the  spine  ;  c,  large  tubercular  cavity  in  two  vertebral 
bodies. 


Whether  the  process  has  progressed  in  one  way  or  the 
other,  the  disease  Avhich  hitherto  possessed  strictly  the  char- 
acteristics of  a  bone  disease,  at  once  becomes  a  joint  disease, 
and  certain  unfavorable  conditions  develop,  viz.,  the  mutual 


Tuberculosis  of  the  Bones  and  Joints. 


129 


infection  of  the  exposed  bones  by  the  tubercular  pus  and, 
above  all,  the  pressure  of  the  bodies  of  the  vertebrae  upon 
one  another. 

Hitherto  the  destruction  of  the  bones  had  advanced  irregu- 
larly, the  tubercular  formation  of  granulations  and  ulceration 
had  attacked  the  bones  here  and  there  in  an  incalculable 
manner.     This  atypical  distribution  constituted  the  rule.    The 


->;^f4§ 


Fig.  23.— Spine  Sawed  in  a  Sagittal  Direction,  a,  Wedge-shaped  destruction  of  body  of 
fourth  lumbar  vertebra  as  the  result  of  pressure;  b,  the  corresponding  spinous  process  pro- 
jects posteriorly. 


conditions  change,  however,  as  soon  as  the  upper  vertebra, 
and  hence  the  entire  upper  paTt  of  the  spine,  exercises  a  pres- 
sure upon  the  diseased  lower  vertebra.  As  a  matter  of 
course  this  acts  mainly  on  the  anterior  border,  and  the  bone 
is  destroyed  in  a  deflnite  Ava\'.  The  erosion  due  to  pressure 
often  reaches  such  a  high  degree  that  the  diseased  body  of 
the  vertebrae  acquires  a  wedge  shape  (Fig.  23). 

If  several  intervertebral  cartilages  arc  destroyed  b}'  masses 
XI— 0 
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of  pus  or  granulations,  and  if  the  affected  bodies  of  the  verte- 
bras g-radually  assume  more  or  less  of  a  wedge-shape,  the 


Fig.  24.— Caries  of  Lower  Dorsal  Spine,  with  the  Ordinary  Angular  Gibbus.  o,  Almost 
complete  absence  of  body  of  ninth  dorsal  vertebra.  Infront  of  this  a  fistulous  canal  leading 
to  a  jisoas  abscess. 

gibbus  will  lose  its  angularity,  according  to  the  laAvs  of  tlie 
construction  of  arches,  and  will  assume  the  shape  of  a  rounded 
arch. 


Perforation  of  Tubercular  Epiphyseal  Foci  into  the 

Joints. 

With  regard  to  the  perforation  of  tubercular  foci  from  the 
bony  epiphyses  into  the  joint  cavities  proper,  we  must  consider 
Avhether    the  infectious,  i.e.,  the  bacilli-containing  matters, 
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perforate  into  a  hitherto  healthy  joint  or  into  one  which  had 
been  patholog-ically  changed.  We  will  first  consider  the 
latter  case. 

Joint-chang-es  of  a  non-tubercular  character  in  primary 
epiphyseal  foci  occur  often  and  in  various  forms.  It  is  easilj'' 
understood  that  the  presence  of  a  tubercular  bon^^  process — 
especially  when  it  is  large,  contains  a  sequestrum  and  puri- 
form  masses,  and  lies  close  to  the  joint  capsule  or  cartilage 
— will  produce  irritative  changes  in  the  adjacent  joint.  In 
such  a  joint,  especialh'  if  strain  or  injury  is  superadded,  exu- 


FiG.  25.— Extensive  Tubercular  Destruction  of  Dorsal  Spine  with  Wedge-shaped  De- 
formity of  Several  Vertebrie  and  Production  of  Arched  Kyphos  Instead  of  Angular  Gibbus. 


dative  processes  will  develop  so  that  a  temporary  exudation 
takes  place  within  the  capsule  (this  has  nothing  in  common 
with  tubercular  hydrarthros) ;  or  the  joint  is  very  tender  and 
somewhat  swollen  for  a  while,  but  again  exhibits  normal 
conditions  after  a  short  period;  or,  finally,  more  serious 
changes  develop  in  the  synovial  membrane.  The  latter  as- 
sumes a  granulation-like  character,  is  very  red  and  thick,  and 
exhibits  distinct  vascular  injection;  its  surface  is  no  long-er 
smooth  but  granular.  Histological  examination,  however, 
shows  no  trace  of  tubercular  change. 

Furthermore,  a  condition  develops  to  wliich  Volkmann,-'^  in 


132  Tuberculosis  of  t lie  Bones  and  Joints, 

1857,  applied  the  term  pannous  chondritis  or  synovitis.  This 
is  much  more  common,  however,  in  acute  osteomyehtis  when 
it  runs  its  course  in  tlie  immediate  vicinity  of  a  joint  without 
rupturing"  into  it.  As  in  diseases  of  the  conjunctiva  and 
cornea,  vessels  g'row  in  a  fine  layer  from  the  limbus  carti- 
lag'ineus  toward  the  middle  of  the  cartilage,  over  a  g-reater 
or  lesser  area,  occasionally  in  the  shape  of  a  pteryg-ium. 
At  other  times  the  synovial  pockets  and  recesses  of  the  joint 
adhere  completely  to  one  another,  and  the  two  opposing- 
joint  surfaces  may  be  entirely  covered  by  the  pannous  con- 
nective tissue  and  fibrous  laj-er.  The  results  are  adhesions, 
retractions  and  obliterations  of  the  synovial  sack,  either  par- 
tial or  total. 

As  a  matter  of  course  these  changes,  apart  from  the  fact 
that  the  joint  loses  its  mobility,  in  part  or  entirel}^,  have  an 
extremely  favorable  effect  upon  any  subsequent  irruption  of 
tubercular  matters  because  the  latter  will  find  no  capsular 
space  proper  or  one  which  is  very  small  or  exists  only  in  the 
shape  of  a  pocket.  In  the  former  event  the  disease  runs  its 
course  as  a  pure  osteopath3'  and  the  severe  symptoms  of 
tubercular  inflammation  of  the  joint  do  not  develop. 

In  the  knee  it  is  the  rule  that,  after  long  existence  of 
tubercular  foci  in  the  epiphyses,  only  a  part  of  the  joint  cavity 
remains  when  perforation  takes  place.  Hence  we  more  fre- 
quently find  circumscribed  suppurations  and  carious  destruc- 
tion of  one  or  the  other  condj^le. 

Similar  processes  develop  more  rarel}^  in  the  hip-joint  on 
account  of  the  unfavorable  position  of  the  upper  end  of  the 
femur -in  relation  to  the  capsule.  The  former  passes  deeply 
into  the  latter,  and  tubercular  foci  which  are  situated  in  the 
head  or  neck  of  the  femur  or  even  in  the  trochanter  major, 
perforate  very  early  into  the  joint  which  is  not  yet  ob- 
literated. But  even  here  wo  have  observed  that  in  a  case 
which  appeared  clinically  as  a  severe  tviberculous  coxitis,  the 
joint  proper  was  entirely  obliterated,  the  head  of  the  femur 
was  firmly  adherent  to  the  acetabulum  and  became  separated 
at  the  epiphyseal  line  which  had  undergone  purulent  destruc- 
tion (as  happens  much  more  frequentl^^  in  acute  osteomyelitis). 
This  was  followed  by  symptoms  similar  to  those  of  fracture 
of  the  neck  of  the  bone.  Such  processes  in  the  hip-joint  are 
to  be  suspected  when  the  leg  is  much  shortened  although  it  is 


Tuberculosis  of  the  Bones  and  Joiiits. 


133 


rotated  externally.  Symptoms  of  dislocation  of  the  femur 
may  also  appear,  as  happened  in  a  boy  of  fourteen  years  under 
my  observation.  The  anatomical  conditions  were  here  so  note- 
worthy that  I  furnish  a  partly  schematic  illustration  in  Fig-. 
26,  and  add  a  few  explanatory  remarks. 

On  resection  of  the  hip-joint  it  was  found  that  the  shaft  of 
the  femur,  together  with  a  small  part  of  the  neck,  was  dis- 
placed upon  the  outer  surface  of  the  ilium.  The  head  of  the 
femur  lay  immovable  in  the  acetabulum.      After  chiselling- 


Fig.  26. — 1,  Pelvis.    2,  Head  of  Femur  with  Cheesy  Focus  a. 
Shaft  of  Femur  with  Cheesy  Focus  h. 


3,  Trochanter  Major.    4, 


throug"h  the  shaft  of  the  femur,  immediately  below  the 
trochanter  major,  I  entered  a  cavity,  about  as  larg-e  as  a 
walnut,  in  the  diaphysis,  filled  with  sulphur  3'ellow,  crumbling-, 
partly  calcified  cheesy  masses  and  having  verj'-  sclerotic  walls. 
A  similar  focus,  as  large  as  a  pea,  was  found  iii  the  middle  of 
the  head  of  the  femur.  The  cartilage  of  the  head  of  tlie  bone 
and  of  the  acetabulum  was  intact  in  a  few  small  places  and 
here  it  was  quite  normal  in  appearance,  although  verj'  thin. 
A  joint  cavity'  could  not  be  found.  Hence  we  had  to  deal  with 
a  partly  cartilaginous,  partly  bony  ankylosis. 


1 34  Tuberculosis  of  the  Bones  ami  Joints. 

The  tubercular  aflection  had  beg-un  at  the  age  of  three 
years  in  the  neck  of  the  femur  and  the  trochanter  major. 
Without  perforation  into  the  joint,  tlie  process  led  to  a  non- 
specific inflammation  of  the  hip-joint  and  a  gradual  intimate 
adhesion  between  the  head  of  the  bone  and  the  acetabulum, 
while  the  extension  of  the  tubercular  process  led  to  a  solution 
of  continuity  in  the  neck  and  thus  to  displacement  of  the 
shaft  of  the  femur  on  the  ilium.  The  tubercular  foci  were 
encapsulated  by  sclerosis  of  the  surrounding  bony  tissue. 
The  disease  remained  quiescent  for  ten  3^ears,  and  the  boy  was 
healthy  with  the  exception  of  his  limping  gait.  This  case 
shows  how  long  such  tubercular  foci  may  remain  quies- 
cent, to  produce  new  symptoms  after  the  lapse  of  many  years. 
In  this  boy  a  new  development  of  abscesses  occurred  after  ten 
years'  apparent  cure. 

Such  processes,  which  depend  on  reactive  inflammation 
induced  in  the  joint,  are  entirely  identical  with  the  adhesive 
and  obliterating  processes  which  are  so  frequent  on  the  pleura 
in  diseases  of  the  lungs,  on  the  peritoneum  in  severe  affections 
of  the  intestines,  liver,  spleen,  and  kidneys. 

But  even  if  the  synovial  membrane  is  only  changed  in  the 
above-described  inflammatory  manner,  it  exhibits  greater 
resistance  than  the  normal  membrane  to  tubercular  infection. 

If  tubercular  epiphyseal  foci  rupture  into  a  perfectly 
normal  joint,  the  entire  inner  surface  soon  comes  in  contact 
with  the  tubercular  material.  Very  slight  movements  favor 
the  dispersion  of  the  infectious  matters  which  have  entered. 
Furthermore,  a  healthy  joint  is  extremely  sensitive  to  every 
infection,  and  usually  the  entire  synovial  membrane  will  be 
diseased. 

From  our  experiments  on  animals  it  may  be  inferred  that 
three  to  four  weeks  elapse  after  a  perforation  before  the 
tuberculosis  of  the  synovial  membrane  develops  and  the 
disease  assumes  the  specific  character  of  a  tubercular  joint 
affection  (secondary  synovial  tuberculosis). 

We  must  distinguish  the  primary  synovial  tuberculosis 
which  develops  independently'  of  an  affection  of  the  epiphyses 
of  the  bones  which  constitute  the  joint.  We  exclude  from 
consideration,  on  account  of  their  lack  of  surgical  importance, 
those  cases  of  acute  general  miliary  tuberculosis  in  which 
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numerous  nodules  develop  in  the  s\'novial  membranes  as  well 
as  the  medulla  of  the  diaphyses. 

There  is  no  essential  anatomical  difference  between  the  two 
forms  of  synovial  tuberculosis.  Those  patients  who  suffer  from 
primary  sj'novial  tuberculosis  and  are  usually  at  a  more  ad- 
vanced age,  are  often  in  a  very  poor  physical  condition,  and 
have  often  suffered  from  tuberculosis  of  internal  organs, 
while  in  children  and  3'oung-  people  the  secondary  form  of 
disease  is  associated  much  more  rarely  with  tuberculosis  of 
the  lungs,  intestines,  etc. 

Tuberculosis  of  the  Synovial  Membrane. 

Synovial  tuberculosis  occurs  in  two  distinct  forms.  In  the 
first  there  is  a  great  tendency  to  tubercular  new-formation 
and  proliferation  of  granulations,  while  there  are  often  no 
fluid  contents  in  the  joint.  The  synovial  membrane  may 
attain  a  thickness  of  one  centimetre  or  more  (parenchymatous 
synovial  tuberculosis);  the  swelling  is  especially  pronounced 
at  the  folds  of  reduplication.  The  surface  is  moist,  shining, 
smooth;  everywhere  are  seen  miliary  and  submiliar^^  translu- 
cent tubercle  granules,  which  infiltrate  the  superficial  layers. 
Between  these  pale  nodules  the  synovial  membrane  is  very 
red,  and  a  few  vessels  can  be  seen  with  the  naked  e^'e. 

The  tendency  to  chees3'  degeneration  and  necrosis  is  not 
pronounced  in  this  form,  although  the  larger  tubercular 
nodules  are  cloudy-,  white  or  3'ellowish  white  in  the  centre,  as 
a  sign  of  beginning  cheesy  degeneration.  A  characteristic 
feature  is  the  tough,  firm  consistence  of  the  entire  diseased 
membrane.  Hence  it  is  usually  impossible  to  scrape  off  a 
single  miliary  granule  with  the  sharp  spoon. 

In  the  second  form  of  miliary  tuberculosis  there  is  a  pre- 
dominance of  cheesy  degeneration,  necrosis,  and  suppuration, 
so  that  more  or  less  large  accumulations  of  sero-purulent  or 
purulent  masses  are  found  within  the  joint.  The  fluid  is 
usually  distinguished  from  phlegmonous  pus  by  its  whitish, 
light,  even  chalky  color.  Coarse  particles  of  detached  tuber- 
cular tissue  or  clumps  of  cheesy  fibrin  float  in  it  not  infre- 
quently. On  its  inner  surface  the  sj'novial  membrane  is 
often  coated  with  a  thin  la3'^er  of  fibrinous  exudation  or  cheesy 
pus.     This  soon   i)erforates   the   capsule,  which   is   often   but 
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slig-htlj^  thickened,  and  tubercular  peri-articular  abscesses 
form.  In  manj'  cases  the  fistula,  which  led  from  the  abscess 
into  the  joint,  can  often  be  found  at  the  operation,  though  it  is 
sometimes  concealed  or  has  perhaps  been  closed  by  subsequent 
changes.  It  is  only  in  exceptional  cases  that  such  abscesses 
may  be  regarded  as  the  result  of  the  propagation  of  the  proc- 
ess along  the  Ij^mph  tracts. 

Concerning  the  contents  of  the  joints  in  tubercular  disease 
of  the  sjmovial  membrane  we  must  add  a  few  words.  It 
ma^'  consist  of  a  fluid  which  is  either  purely  serous  or  onl}'  a 
little  clouded  by  lymphoid  elements  (hydrops  articularis  tuber- 
culosus,  Koenig).  The  exudation  at  times  is  slightly  hemor- 
rhagic. In  very  rare  cases  we  have  found  it  coagulate  into 
a  clear  transparent  jelly  after  standing  a  little  while.  In  one 
case  we  found  a  piece  of  the  torn  synovial  membrane  as  large 
as  a  finger  nail  in  the  serous  exudation. 

The  contents  of  the  joint  may  also  be  purely-  purulent  and 
very  abundant.  These  cases  have  been  described  by  Bonnet 
as  cold  abscesses  of  the  joint  and  Koenig  has  applied  the  term 
synovitis  suppurativa  tuberculosa.  The  inner  surface  of  the 
joint  is  often  lined,  in  these  cases,  by  a  characteristic  abscess 
membrane,  and  it  is  only  after  scraping  this  off  that  we  reach 
the  pale,  slightlj^  thickened  synovial  membrane,  Avhich  is  infil- 
trated with  numerous  miliary  granules.  If  the  tubercles  are 
so  numerous  that  they  are  closely  aggregated,  the  synovia] 
membrane  has  an  appearance  like  frogs'  spawn.  In  cold  ab- 
scesses of  the  joint  we  have  to  deal  more  frequently  with 
primary  synovial  tuberculosis  than  with  infection  of  the  syno- 
vial membrane  by  an  epiphyseal  process. 

As  a  result  of  the  constant  contact  of  the  articular  carti- 
lage with  the  purulent  fluid,  the  former  usually  undergoes  ex- 
tensive destruction  with  exposure  and  erosion  of  the  bone. 
Billroth  has  grouped  these  changes  under  the  term  atonic 
caries  of  the  joint. 

Finally,  the  contents  of  the  joint  consist,  in  rarer  cases,  of 
thick,  cheesj^  masses  which  occasional!}'  possess  almost  the 
consistence  of  putty. 
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Frequency  of  Primary  and  Secondary  Synovial  Tuber- 
culosis. 

Primary''  synovial  tuberculosis  is  much  rarer  than  the  sec- 
ondary form,  particularly  in  children  and  young-  people.  The 
different  joints  have  a  g-reater  or  less  tendency  to  one  or  the 
other  form  of  the  disease.  For  example,  the  knee  and  wrist  are 
attacked,  with  comparative  frequency,  by  the  primary  form. 
In  a  large  number  of  amputations  of  the  forearm  on  account 
of  caries  of  the  wrist,  we  have  sawed  through,  not  alone  the 
epiphyses  of  the  radius  and  ulna,  but  also  all  the  carpal  bones 
without  finding  a  sing-le  osseous  focus. 

In  order  to  obtain  statistics  of  primary  and  secondary 
joint  tuberculosis  I  have  examined  all  our  operation-books 
back  to  the  time  at  which  accurate  notes  were  taken  con- 
cerning' the  condition  of  the  opened  joints.  Doubtful  cases 
I  have  kept  separate,  and  have  left  out  of  consideration  the 
first  two  years  of  life,  because  the  anatomical  findings  were 
not  noted  with  sufficient  accuracy.  For  this  reason,  also,  am- 
putations have  been  excluded. 


Age. 

Shoulder 
Joint. 

Elbow 
Joint. 

Hip 
Joint. 

Knee 
Joint. 

Total. 

2A-14  yrs. 

4o,  U,    2? 

80,  Is.    3? 

112o,  2l5.  16? 

25o,  135,  10? 

149o 
69^ 

80i^ 

365 

16f^ 
]9i^ 

31? 

15-30  yrs. 

00,  35,   5? 

00,  55,    4? 

14o,    45,    5? 

12o,    85,    6? 

36o 

47i'? 

2O5 

26^^? 

35ii? 

20? 
26i^ 

31  vrs. 

3o, -S',   3? 

4o,  25,    5? 

3o,    1.S,    1? 

3o,    25,    -? 

13o 

05 

9? 

and  more 

48^ 
1980 

18i5? 

28^ 

61s 

33i;? 

Total  ... 

12o,  As,  10? 

17o,  85, 12? 

129o,  265,  22? 

40o,  235,  16? 

60? 

6:;^ 

19^ 

19!* 

96i^ 

23*^ 

— 

In  the  foreg'oing  table  o  indicates  osseous  origin,  s  synovial 
origin,  and  ?  doubtful  origin  of  the  joint  tuberculosis.  In  the 
last  column  I  have  first  included  the  doubtful  cases  in  the  g-en- 
eral  calculation  and  then  excluded  them  entirely.  The  latter 
method  seems  to  me  to  be  more  correct  because  if  the  cases 
of  doubtful  origin  are  counted,  they  should  rather  be  included 
among  cases  of  osteal  origin  and  for  the  following  reasons: 
At  the  operation  we  sometimes  do  not  find  the  primary  osse- 
ous focus  because  it  is  remarkably  small  (often  hardly  half  as 


1^.8 


Tuberculosis  of  the  Bones  and  Joints. 


large  as  a  lentil)  or  on  account  of  its  concealed  position,  or  be- 
cause it  has  long  been  destroyed  by  the  advancing  caries  of  the 
joint  ends,  or  because  the  sequestrum  has  been  expelled 
through  an  already  existing  fistula.  Hence,  we  will  not  be 
mistaken  in  regarding  primary  synovial  tuberculosis  as  rarer 
than  appears  from  the  foregoing  table. 


Dry  Caries. 

Very  peculiar  conditions  develop  when,  in  primary  syno- 
vial tuberculosis,  the  suppuration  is  unimportant  or  entirely 


Fig.  57.— Dry  Caries  of  the  Right  Humerus,  from  the  Front,  a,  Head  of  the  humerus 
ahnost  eutirely  absent.  The  remains  adhered  so  firmly,  by  means  of  firm  masses  of  granu- 
lations, to  the  glenoid  cavity  of  the  scapula  (6)  that  movement  at  the  shoulder  joint  was  al- 
most entirely  abohshed  during  life  ;  c,  coracoid  process  ;  rf,  acromion  ;  e,  body  of  the 
scapula  sawed  off. 

absent,  and  only  a  thin  layer  of  granulation  tissue  is  formed, 
which,  starting  from  the  synovial  membrane,  grows  over  and 
destroys  the  cartilage.     Volkmann^^  applied   the  term  dry 
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caries  to  this  form,  whicli  is  most  frequent  in  tlie  shoulder  and 
hip,  thoug'h  it  also  occurs  in  the  knee  and  other  joints.  Volk- 
mann  at  first  believed  that  the  disease  was  non-tubercular,  but 
this  has  been  disproved  by  later  microscopical  investig-ations. 
In  this  form  of  tubercular  disease  of  the  joints,  a  scanty, 
firm  granulation  tissue,  which  is  comparatively  poor  in  ves- 
sels, usually  grows  from  the  point  of  reduplication  of  the  cap- 
sule into  the  bone,  which  it  destroys  in  an  irreg-ular  manner, 
not  infrequently  in  such  a  way  that  a  deep  groove  is  produced 
in  the  neck  of  the  epiphj'sis.     At  the  same  time  the  joint  is 


Fig.  08. 


Fig.  29. 

Deep  Erosions. 


Fig.  28. — Remains  of  the  Head  of  the  Left  Humerus  in  Dry  Caries, 
Contour  of  the  Normal  Bone  Indicated. 

Fig.  29.— Upper  End  of  the  Humerus  in  Dry  Caries.    Head  Entirely  Gone.    The  Defect 
Covered  by  aXhin  Layer  of  Very  Firm  Tubercular  Granulations.    Normal  Contour  Indicated. 

obliterated,  and  the  granulations  extend  through  the  carti- 
lage into  the  articular  ends  of  the  bones,  which  arc  eroded 
and  diminished  in  size,  partly  as  a  whole,  parti}'  in  the  shape 
of  plate-like  depressions.  The  thin  layer  of  granulations, 
which  is  occasionally  found  only  with  difficulty,  often  adheres 
so  firmly  to  the  rough  floor  of  the  erosions  that  it  can  only  be 
separated  with  violence. 

In  this  way  there  is  a  gradual  development  of  considerable 
losses  of  bone,  the  head  of  the  bone  becomes  smaller,  and  the 
diaphj'-sis  constanth-  approaches  the  socket  (Fig.  27)  or  the 
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former  undergoes  displacement.  After  the  disease  has  lasted 
some  time,  Ave  find,  instead  of  the  articular  extremities,  small 
irregular  stumps,  which  contain  a  larger  or  smaller  number  of 
roug'h  openings  from  the  size  of  a  pea  to  that  of  a  hazelnut 
(Fig.  28)  or  the  head  of  the  bone  has  entirely  disappeared  (Fig. 
29).  Resection  may  be  made  difficult,  especially  at  the  shoul- 
der, b}^  the  fact  that  the  small  remnant  of  the  head  is  drawn 
firmly  against  the  glenoid  cavity  and  beneath  the  acromion,  so 
that  its  removal  becomes  difficult  on  account  of  the  great  firm- 
ness of  the  granulation  tissue.  This  is  shown  distinctl^^  in 
Fig.  27. 

It  may  also  happen  that  superficial  pieces  are  entirely  sep- 
arated from  the  head  of  the  bone  hy  the  underminirtg  granu- 
lations so  that  they  lie  free,  as  sequestra,  between  the  articu- 
lar surfaces  and  thus  give  rise  to  irritative  conditions.  There 
may  even  be  slight  suppuration  in  their  vicinity,  but  this  does 
not  extend  into  the  obliterated  joint. 

Nodular  Form  of  Synovial  Tuberculosis.    Solitary 
Tubercle  of  the  Joints. 

Individual  circumscribed  tubercular  formations  occur  occa- 
sionally upon  the  inner  surface  of  the  s^'novial  membrane  and 
may  be  compared  to  the  solitary  tubercles  of  the  brain  or 
testicle.  They  also  possess  g-reat  similarity  to  certain  forms 
of  peritoneal  tuberculosis.  They  project,  more  or  less  pedun- 
culated, into  the  capsular  space,  are  as  large  as  a  pea,  hazel- 
nut or  even  a  pigeon's  ^gg,  and,  when  the^'^  grow  to  such  di- 
mensions, are  often  more  or  less  flattened  on  account  of  the 
pressure  to  which  they  are  subjected. 

Two  forms  may  be  distinguished.  In  the  first  j)lace,  a 
fibrous  form  which  occurs  chiefly  in  the  knee-joint.  Very  firm 
nodules  develop  which  either  appear  singly  or  in  grou]3S. 
They  are  infiltrated  in  scanty  numbers  by  miliary  tubercles, 
which  exhibit  no  great  tendency  to  cheesy'  degeneration  and 
destruction.  These  peculiar  growths  are  usually  grayish-red 
in  color  and  attain  the  largest  dimensions  of  all  solitary 
tubercles.  In  the  second  place  we  occasionally  find  forma- 
tions whose  connective-tissue  base  contains  the  specific 
nodules  in  much  larger  numbers  and  in  larger,  more  closeh' 
aggregated  foci.     Here  there  is  not  infrequently  a  decided 
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tendency  to  central  cheesy  or  purulent  degeneration,  so  that  . 
at  one  time  the  cut  surface  looks  entirely  cheesy,  at  another 
time  pedunculated  tubercular  abscesses  project  into  the  joint. 
In  the  immediate  vicinity  of  the  solitary  tubercles  the  synovial 
membrane  is  sometimes  tubercular  for  a  distance  while  it  is 
normal  in  other  parts.  The  nodules  often  develop  from  the 
sub-s^aiovial  layers,  the  synovial  membrane  then  appears  un- 
c]iang-ed  or  is  merely  thickened  and  perhaps  more  vascidar 
above  the  tubercles. 

In  other  cases  a  large  part  of,  or  the  entire  synovial  mem- 
brane is  covered  with  villous,  arborescent  proliferations  which 
adhere  to  the  base  by  longer  or  shorter  pedicles  and  varj'  from 
the  size  of  a  pin's  head  to  that  of  a  pea  or  bean.  They  are 
often  covered  by  layers  of  fibrm.  Indeed  it  seems  as  if  their 
growth  is  due,  in  part,  to  the  continued  deposition  of  fibrin  on 
the  surface,  while  progressive  vascularization  and  organization 
take  place  from  within.  This  forms  a  transition  to  tubercular 
rice-body  forming  and  fibrinous  inflammations  of  the  joints 
{vide  infra).  Microscopically  the  villous  proliferations  consist 
mainly  of  connective  tissue,  in  which  lobules  of  adipose  tissue 
are  often  interspersed.  The  latter  sometimes  constitute  the 
chief  element  of  the  new  formation  so  that  we  really  have  to 
deal  with  a  branching  lipoma.  In  the  more  fibrous  forms  tuber- 
cles are  found  throughout  the  entire  thickness  of  the  villi,  par- 
ticularly at  those  parts  in  which  the  vessels  are  numerous. 
The  latter  are  sometimes  very  abundant  and  their  walls  very 
thick. 

Formation  of  Rice  Bodies  and  Fibrinous  Deposits  in 
Tubercular  Joints. 

In  some  cases  so-called  rice  bodies  (corpora  oryzoidea)  are 
found  in  varying  numbers  in  tubercular  joints,  most  frequently 
when  there  is  abundant  serous  effusion,  more  rarely  when  the 
contents  are  purulent,  but  occasionally  in  the  dry  granulat- 
ing form  of  synovial  tuberculosis.  They  are  small,  usually 
of  soft,  elastic,  or  even  gelatinous  consistence,  have  a  white  or 
whitish-gray  color,  and  the  shape  of  cucumber  seeds.  They 
are  not  infrequently  laminated  concentrically,  and  the  larger 
ones  may  contain  a  cavity.  They  also  occur  in  the  shape  of 
threads  or  more  or  less  membrane-like  shreds,  occasionally  in 
a  villous  or  even  arborescent  shape.     They  are  generally  en- 
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tirely  free  or  adhere  by  a  pedicle  to  the  wall  of  the  capsule. 
The  latter  condition  is  observed  particularly^  when  there  is 
also  effusion  into  the  joint.  As  they  were  re^-arded  as  simple 
coagulations  of  fibrin,  the  form  of  tubercular  dropsy  m  which 
they  occur  was  called  hydrops  tuberculosus  fibrinosus. 

According-  to  Volkmann  the  formation  of  the  fibrin  gener- 
ally precedes  the  tuberculosis.  It  furnishes  a  very  favorable 
soil  for  the  development  of  the  tuberculosis  because,  in  addi- 
tion to  the  free  or  pedunculated  rice  bodies,  the  entire  inner 
surface  of  the  synovial  membrane  is  usually  covered  by  a 
layer  of  fibrin.  We  have  examined  a  few  cases  of  rice  bodies 
in  joints  in  which  there  were  no  traces  of  tuberculosis  and  in 
which  this  fact  was  confirmed  by  the  subsequent  course. 

The  pedunculated  and  non-pedunculated  rice  bodies,  whether 
they  occur  in  the  joints  or,  as  is  more  common,  in  the  sheaths 
of  the  tendons  or  the  bursas,  sometimes  contain  a  few  bands  of 
connective  tissue. 

Schuchardt  ^^  has  recently  shown,  at  least  for  a  number  of 
cases,  that  the  rice  bodies  are  not  coagula  of  fibrin  from  the 
thickened  contents  of  the  joint,  but  are  peculiarly  changed 
portions  of  the  tissue  of  the  synovial  membrane  itself.  With 
the  aid  of  Weig-ert's  fibrin-staining  method,^^  it  can  be  proven 
that,  in  every  severe  tubercular  joint  affection,  fibrinous  de- 
posits are  present  in  the  synovial  membrane.  But  this  pecu- 
liar change  does  not  suffice  for  the  development  of  the  rice 
bodies,  and  a  certain  degree  of  mobility  of  the  joint  must  also 
be  present.  It  is  only  by  the  purel^'-mechanical  processes 
during  movements  that  the  separation  of  the  innermost  de- 
generated layers  and  their  rubbing  off  into  rice  bodies  is  pos- 
sible. As  the  mobility  of  tubercular  joints  almost  always  un- 
dergoes great  impairment,  this  explains  the  fact  that  the  rice 
bodies  occur  so  rarely  in  such  joints. 

Tuberculosis  of  Fatty  Hypertrophic  Villi  of  the 
Joints.    Lipoma  Arborescens  Tuberculosum, 

These  cases  are  exceedingly  rare.  As  Johannes  Mueller 
has  described  this  condition,  a  conglomerate  of  more  or  less 
distinctly  pedunculated  jomt  villi  often  extends  over  the  en- 
tire synovial  membrane.  They  are  composed  almost  entirely 
of  adipose  tissue,  but  are  covered  by  a  shining  synovial  layer. 
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Their  size  varies  from  that  of  a  melon  seed  to  that  of  one  joint 
of  a  ting'er,  or  even  more.  Immediately  beneath  or  within  the 
synovial  lining  are  found  more  or  less  numerous  tubercle  nod- 
ules.    In  the  last  few  vears  we  have  seen  two  cases  of  this 


Fig.  30,  6.— Natural  Size.  Fig.  30,  c— Natural  Size. 

Fig.  30,  o,  6,  and  c— Secondary  Tuberculosis  of  Extremely  Hypertrophic  Villi  of  the 
Joints  (from  the  Knee).    In  Fig.  30,  c  the  Tubercle  Nodules  are  Distinctly  Visible. 


kind.     One  is  illustrated  in   Fig-.   30  and  was   pubhshed   by 
Schmolck^^  ijj  ijjg  inaugural  dissertation. 

P.  R.,  ret.  23  years,  had  suffered  for  many  3-ears  from  pains 
in  the  right  knee,  which  first  appeared  after  a  contusion  and 
were  aggravated  from  time  to  time.     In  each  attack  there 
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was  considerable  swelling';  finally  the  joint  remained  enlarged 
during  the  periods  which  were  free  from  pain.  Walking-  was 
interfered  with  very  little,  but  of  late  the  patient  was  unable 
to  skate.  An  acute  exacerbation  developed  a  few  days  before 
the  patient  entered  the  clinic.  On  examination  the  right  knee- 
joint  was  swollen,  especially  the  bursa  extensorum  on  its  inner 
side.  The  patella  was  lifted  up,  but  was  not  freely  movable. 
Only  indistinct  pulsation  was  felt  within  the  capsule.  After 
opening  the  knee-joint  by  a  free  incision  on  the  inner  surface, 
a  small  amount  of  clear  sjmovia  was  evacuated,  and  a  large 
number  of  dark-red  villous  structures  protruded.  They  varied 
from  the  size  of  a  lentil  to  that  of  a  walnut,  and  adhered  to 
the  red  and  swollen  synovial  membrane  by  more  or  less 
thick  pedicles.  After  another  opening  had  been  made  on  the 
other  side  along  the  patella,  the  polj^poid  growths  were  re- 
moved together  with  the  adjacent  synovial  membrane.  Per- 
manent recovery  followed.  Two  years  later  the  patient  could 
bend  the  knee  to  a  right  angle,  and  could  skate  as  before.  Ex 
amination  showed  that  we  had  to  deal  with  joint  villi  which 
had  proliferated  in  the  shape  of  pedunculated  lipomata.  Upon 
their  surface  and  upon  that  of  the  synovial  membrane  were 
found  a  large  number  of  typical  tubercles;  a  few  showed  be- 
ginning" cheesy  degeneration. 

In  such  cases  there  is  no  doubt,  in  view  of  the  extent  of 
villous  formation  and  the  relatively  scanty  miliary  granules, 
that  the  tuberculosis  is  secondar}',  and  that  the  soft,  changed 
sj^novial  tissue  has  furnished  the  favorable  soil  for  their  de- 
velopment. 

Reactive  Processes  Around  the  Joints  in  Tubercular 

Diseases. 

Secondary  Affection  of  the  Soft  Parts. 

After  tubercular  diseases  of  the  joints  of  long  standing,  re- 
active inflammatory  processes  extend  from  the  capsule  to  the 
surrounding  fibrous  tissue,  the  different  connective-tissue 
layers,  the  adipose  tissue,  and  even  the  integument.  These 
impress  upon  certain  joints  a  special  stamp  for  a  long  time 
and  have  given  rise  to  the  term  white  swelling  or   fungus 
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ai^ticuli.  As  a  result  of  this  irritation  and  inftammation,  a 
new  formation  of  connective  tissue  develops  in  the  extra-sy- 
noviai  tissue  as  far  as  the  interstices  of  the  muscles  and  ten- 
dons, and  this  may  present  a  very  different  appearance  and 
consistence  in  dififerent  cases. 

In  those  joints  over  which  the  tendons  pass  in  close  appo- 
sition, the  periarticular  reactive  proliferations  of  connective 
tissue  extend  occasionally  into  the  sheaths  of  the  tendons, 
completely  filling-  them  and  fixing-  the  tendons  immovably  to 
their  sheaths.  The  condition  develops  most  frequently  at  the 
wrist-joint  where,  after  amputation  on  account  of  caries,  all 
the  tendon  sheaths  are  so  firmly  united  to  their  tendons  by 
n on- tubercular  granulation  and  connective  tissue,  that  all 
possibility''  of  movement  of  the  fingers  is  excluded. 

Sometimes  remarkabh'  firm,  fibrous,  callous  layers,  which 
even  creak  under  the  knife,  surround  the  entire  joint  (tumor 
albus  fibrosus). 

Or  softer,  very  vascular  connective-tissue  masses  are 
formed;  they  often  cause  an  irregular  configuration  of  the 
joint  and  may  g-ive  rise  to  pseudo-fluctuation  (fungus  articuli). 

Or,  finall}',  the  adipose  tissue  which  surrounds  the  capsule 
and  extends  to  the  synovial  membrane,  undergoes  changes 
and  becomes  gelatinous.  These  gelatinous  masses^  which  also 
begin  immediately^  on  the  outside  of  the  diseased  synovial 
membrane,  may  attain  a  thickness  of  one  inch  or  even  two 
inches  and  exhibit  very  different  degrees  of  hardness.  This  new 
formation  does  not  possess  a  tubercular  character.  It  is  due  to 
the  fact  that  the  adipose  tissue  undergoes  atrophy  and  that, 
in  its  stead,  serous  or  mucoid  masses  separate  the  bands  of 
connective  tissue  which  are  still  present.  The  changed  tissue, 
which  corresponds  exactly  to  Virchow's  myxoma  tissue,  de- 
pends essentially  upon  very  marked  infiltration  of  the  con- 
nective tissue  with  increased  parenchyma  fluid,  and  in  some 
cases  it  exhibits  a  mucous  or  s^movia-like  character.  The 
English  writers  have  applied  to  this  disease  the  term  g-elati- 
nous  inflltration  of  the  joints. 

There  are  two  main  causes  of  its  development;  in  the  first 
place,  the  inactivity  of  the  joint,  and  in  the  second  place,  the 
venous  stasis  and  cedematous  infiltration  of  the  parts  due  to 
increase  of  the  capsular  contents  and  the  extra-capsular  pro- 
liferations. This  infiltration  dissolves  the  mucin  which  is  con- 
XI— 10 
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tained  normally  in  the  connective  tissue.  Koester  ^^  has  shown 
that  the  gelatinous  masses,  which  are  often  present  in  such 
considerable  amounts  in  mj^xomata,  consist  merely  of  a  swell- 
ing", produced  by  the  serum,  of  the  mucin  contained  in  the  tis- 
sue of  the  tumor. 


Secondary  Affections  of  the  Periosteum,  Periostitis 

Ossificans. 

In  a  similar  way  the  inflammatory  irritation  extends  to  the 
periosteum,  partly   from   the   osseous  foci,  partly  from   the 


Fig.  31  .—Resected  Upper  End  of  the  Femur.  Frout  View.  Head  Destroyed  by  Caries 
in  Great  Part.  Periosteal  New  Formations  of  Bone  on  the  Neck  of  Femur  in  the  Shape  of 
Flat  Deposits. 


Fig.  32.— Tubercular  Destruction  of  the  Elbow-joiut  (Front  View)  with  Pencil-shaped 
New  Formations  of  Bone  as  the  Result  of  Reactive  Periostitis  Ossificans. 
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capsule,  and  gives  rise  to  new  formations  of  bone  which  occur 
with  varying"  frequency  in  the  different  joints  and  assume  very 
different  shapes.  While  very  slig'ht  and  uniform  deposits  usu- 
ally develop  at  the  shoulder,  hip  and  wrist  joints  (Fig-.  31),  we 
find  in  tubercular  caries  of  the  elbow-joint  that  the  two  joint 
ends  are  often  provided  with  the  most  peculiar,  irregular  sta- 
lactites of  bone,  which  are  more  or  less  perpendicular  to  the 
surface  of  the  bone  (Fig.  32).  In  the  knee  the  bony  deposits 
are  usually  found  only  on  the  epiphysis  of  the  tibia  and  consist 
of  more  or  less  uniform  laj'ers  which  enlarge  the  bone. 

But  it  must  not  be  forgotten  that  palpation  of  the  diseased 
joint  often  appears  to  demonstrate  thickenings  of  the  bone, 
althoug-h  only  fibrous  layers  are  present. 

Implication  of  the  Articular  Cartilage  in  Tubercular 
Diseases  of  the  Joints. 

As  soon  as  tubercular  masses  accumulate  in  a  joint,  the 
articular  cartilage  is  g-reatlj^  endangered.  On  account  of 
the  lack  of  vessels,  the  cartilage  cannot  undergo  the  vascular 
and  granular  forms  of  inflammations  and,  at  the  most,  is 
eroded  by  the  proliferating'  granulations  which  grow  from  the 
rim  of  the  synovial  membrane,  as  ma}'  also  happen  in  the 
non-specific  tubercular  processes  (vide  page  132).  The  condi- 
tion there  discussed,  in  which  the  cavitj'  of  the  joint  grows 
gradually  smaller  and  finally  disappears,  always  results  in  a 
g-radual  destruction  of  the  cartilage  situated  beneath  the 
laj'ers  of  grranulations.  Complete  ankylosis  occasionally  de- 
velops, in  which  the  joint  surfaces  merely'  appear  to  be  con- 
nected hy  a  single  thin  layer  of  cartilage,  which  is  even  absent 
in  places  (ankylosis  cartilaginea).  After  long  standing  of  the 
disease,  even  this  fine  layer  of  cartilag'e  disappears  entirely, 
and  the  final  result  is  a  fibrous  ankylosis  or  even  a  simple 
sj'nostosis. 

In  discussing  so-called  dry  caries  we  have  also  seen  that 
the  dry  tubercular  masses  of  granulations  grow  into  the  car- 
tilage and  even  destroy  the  underlying  bone  in  the  form  of 
plate-shaped  erosions. 

Much  more  important  and  dangerous  are  those  changes 
which  the  cartilage  suff"ers  when,  in  a  tubercular  inflammation 
of  the  joint,  whether  it  starts  primarily  from  the  bones  or  the 
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s^'novial  membrane,  the  joint  fills  with  more  or  less  pus-like 
fluid.  There  is  soon  great  disturbance  of  the  nutrition  of  the 
cartilage  which  is  effected  in  great  part  by  the  vessels  of  the 
bone  and  the  suppl}^  of  fluid  nutritive  materials  from  cell  to 
cell,  and  to  a  certain  extent,  perhaps,  by  imbibition  of  the  car- 
tilage with  synovial  fluid. 

The  cartilage  begins  to  soften  and  degenerate,  it  loses  its 
shining  surface  and  bluish-white  color  and  assumes  a  more 
j-ellowish  appearance.  At  the  same  time  its  consistence  di- 
minishes, its  elasticity,  which  is  of  such  physiological  import- 
ance, is  lost  more  and  more,  and,  being  in  a  constant  pus  bath, 
it  finally  acquires  an  almost  smeary  character.  There  are 
cases  in  which  the  cartilage  is  washed  off  like  soap,  so  that 
onl.y  thin  islets  are  left  at  the  borders  or  in  the  middle  of  the 
articular  extremities. 

In  this  way  the  cartilage  is  gradually  destroyed  until  the 
bone  is  laid  bare  and  exposed  to  tubercular  infection,  but  here 
the  development  of  tubercle  almost  always  affects  onl}'  a  nar- 
row border  layer.  The  nodules  soon  undergo  retrogressive 
changes,  become  cheesy  and  necrotic,  and  give  rise  to  advanc- 
ing destruction  of  the  bone.  Even  at  this  time  the  ulcerative 
losses  may  be  very  considerable;  large  parts  of  the  head  of 
the  bone,  even  entire  epiphyses  are  lost,  and  small  bones  may 
disappear  entirely. 

Another  harmful  factor  which  acts  upon  the  bones  when 
deprived  of  cartilage,  is  the  pressure  exercised  b}^  the  two 
joint  ends  upon  one  another  (ulcerative  decubitus  ^^  of  the  car- 
tilages and  articular  ends  of  the  bones).  The  mutual  pressure 
of  the  epiphyses,  which  is  present,  in  a  certain  wa}-,  under 
normal  conditions,  has  the  greatest  influence  on  the  location 
and  shape  of  the  cartilaginous  losses.  In  tubercular  inflam- 
mations of  the  joints  this  pressure  is  often  increased  consider- 
ably by  the  characteristic  contractures  of  the  muscles,  the 
formation  of  callosities  and  occasionally  b^^  the  increase  of  the 
joint  contents,  and  this  pressure  meets  with  less  resisting, 
often  softened  cartilaginous  tissue.  As  a  result  cartilaginous 
and  bony  ulcers  format  the  places  which  are  most  compressed. 
The  position  of  the  ulcerations  depends  upon  the  position  of 
the  joint  (contractures),  and  opposing  ulcerations  correspond 
accurately  in  shape.  This  is  the  condition  which  was  formerly 
called  caries  of  the  joint.     But  it  occurs  not  alone  in  tubercular 


Tuberculosis  of  the  Bones  and  Joints.  149 

diseases  of  the  joint,  but  may  also  develop  in  non-tubercular, 
purulent  and  traumatic  inflammations. 

Even  after  the  cartilage  has  long"  since  disappeared  and  the 
bones  are  destroj'ed  to  a  considerable  extent,  the  unfavorable 
conditions  of  pressure  continue  so  that,  for  example,  one  con- 
dyle bores  deeply  into  the  corresponding-  one  of  the  other  end 
of  the  joint.  Contrary  to  the  irregularity  with  which  tuber- 
cular destructions  of  the  bone  rim  their  course  outside  of  the 
joint,  a  physical  regularity  is  here  shown. 

In  the  hip-joint  the  effects  of  the  pressure,  after  loss  of  the 
protective  cartilage,  consist  of  those  regular  enlargements  of 
the  acetabulum  which  generally  take  place  posteriorly'  and 
upward,  corresponding  to  the  adducted  and  flexed  position  of 
the  limb.  The  head  of  the  femur  is  also  diminished  in  size  and 
flattened  in  the  most  regular  manner,  and  muscular  traction 
then  causes  a  displacement  of  the  head  in  the  enlarged  ace- 
tabulum (intra-acetabular  displacement).  In  such  cases  the 
differential  diagnosis  from  dislocation  is  often  difficult,  some- 
times impossible. 

As  a  result  of  the  periosteal  irritation  due  to  these  proc- 
esses the  enlarged  acetabulum  is  often  surrounded  by  a  more 
or  less  regular  wreath  of  bony  new-formations.  Its  rim  ex- 
tends sometimes  so  far  beyond  the  head  of  the  femur  that  it  is 
impossible  to  remove  the  latter  from  the  acetabulum  b}'  resec- 
tion or  even  after  maceration.  In  such  cases  it  is  necessarj^ 
to  remove  the  rim  of  the  acetabulum  in  part  with  the  chisel, 
in  order  to  create  more  favorable  conditions  for  recovery. 

If  subluxation  results  and  the  head  of  the  femur  rides  on 
the  rim  of  the  acetabulum,  we  often  find  on  the  latter  a  corre- 
sponding pressure  furrow  (Fig.  1). 

These  regular  erosions  of  the  bone,  due  to  pressure,  which 
often  result  in  sharp-bordered,  round  perforations  of  the  floor 
of  the  acetabulum,  so  that  the  head  of  the  femur  may  even 
pass  through  the  opening  into  the  pelvic  cavity,  are  clearly 
distinguished  from  the  irregular  tubercular  foci  and  erosions 
which  are  also  found  in  these  localities. 

At  other  times  the  cartilage  is  destro3'cd  from  within,  not 
from  the  surface.  We  sometimes  find  that  it  is  lifted  up  like 
a  vesicle  over  a  tubercular  osseous  focus  which  is  situated  im- 
mediately beneath  in  the  epiphysis  (Fig.  5).  Finally  the  car- 
tilage is  perforated  in  this  way  and  is  exfoliated  over  a  certain 
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area.  Or  the  layer  of  bone  lying-  immediately  beneath  the 
articular  cartilage  is  converted  in  places  or  in  a  continuous 
layer  into  g-ranulation  tissue  (ostitis  granulans)  which  grad- 
ually^ perforates  the  cartilage.  Occasionally^  it  is  perforated 
by  a  number  of  closely-aggregated  granulations  (sieve-like 
perforation  of  the  joint  cartilage,  Volkmann  ^^),  or  the  carti- 
lage is  elevated  like  a  cap  by  the  granulations  and  pus 
(Fig.  33). 

After  exposing  such  joints,  especially  when  the  subchondral 
g-ranulations  are  extensive,  the   entire   joint   cartilage   may 


Fig.  33.— Resect  ion  of  the  Right  Hip.  Tubercular  Foci  Immediately  Beneath  the  Articu- 
lar Cartilage  which  has  been  Lifted  Up  by  Pus.  a,  Sieve-like  perforation  of  the  cartilage 
(from  Volkmann). 

often  be  removed  with  ease.  Under  the  cartilag-e  we  then 
find  a  thin  layer  of  granulations,  interspersed  with  tubercles, 
and  beneath  this  layer  is  softened,  very  vascular  bony  tissue 
which  must  also  be  removed  carefully  with  the  sharp  spoon. 


Tubercular  Diseases  op  the  Lymphatic  Glands  in 
Tuberculosis  of  the  Bones  and  Joints. 

Tubercular  affections,  swelling,  and  suppuration  of  those 
hniiphatic  glands  which  receive  their  supply  from  the  affected 
joint  or  bone,  or  at  least  are  situated  in  their  vicinity,  occur 
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rarely  in  the  extremities.  In  fact,  the  glands  of  the  limbs  ex- 
hibit much  less  tendency  than  those  of  the  face  and  neck  to 
become  tuberculous.  The  ulnar  glands  are  most  apt  to  be  at- 
tacked in  tubercular  foci  of  the  hand,  and  occasionally  the 
axillary  glands  form  nodular  tumors  as  large  as  a  fist. 

In  coxitis,  swelling  of  the  inguinal  glands  is  quite  common, 
but  it  is  usually  of  a  simple  inflammatory  character,  and  dis- 
appears spontaneously  when  the  primary  disease  is  relieved. 
In  a  number  of  cases,  however,  under  our  observation,  the  in- 
guinal glands  really  became  tubercular,  ruptured,  and  gave 
rise  to  tubercular  ulcers.  In  two  of  these  cases  the  crural 
arter}-  was  eroded.  It  must  also  be  considered  whether  a 
part  of  the  iliac  abscesses  in  tubercular  coxitis,  when  no  ma- 
terial changes  are  found  in  the  acetabulum,  should  not  be  at- 
tributed to  disease  and  suppuration  of  the  lymi^hatic  g'lands 
which  accompany  the  great  vessels. 

In  disease  of  the  knee-joint  and  ankle,  implication  of  the 
popliteal  glands  is  rare. 

Sequels  of  Tuberculosis  of  the  Bones  and  Joints. 

Diseases  of  the  joints  may  come  to  a  standstill  and  recover 
at  any  stag'e,  but  even  in  the  milder  cases  a  certain  impair- 
ment of  mobility  often  remains.  In  cases  of  recovery  the  tuber- 
cular tissue  is  replaced  b^''  healthy  granulations  and  these  are 
converted  into  cicatricial  tissue.  The  peri-articular  connective- 
tissue  bands  also  retract  and  form  an  obstacle  to  the  free 
motion  of  the  joint.  If  the  latter  has  been  for  some  time  in  a 
false  position,  for  example,  in  flexion,  the  bands,  tendons,  fasciaj 
and  also  the  muscles  on  the  flexor  aspect  are  usually  short- 
ened and  retracted  and,  on  attempting  to  improve  the  posi- 
tion of  the  joint,  offer  a  considerable,  often  an  insurmountable 
obstacle. 

But  if  we  have  to  deal  with  more  severe  processes  in  the 
joint,  if  the  cartilage  is  destroyed  and  the  surface  of  the  bones 
ulcerated,  then  recover3'  is  only  possible  when  the  joint  is  ob- 
literated to  a  greater  or  lesser  extent.  The  granulations 
which  have  proliferated  from  the  bones  sometimes  undergo 
ossification,  and  then  bony  ankylosis  results.  In  other  cases 
the\'  are  converted  mto  a  firm  cicatricial  tissue,  and  then  a 
fibrous  adhesion  of  the  articular  extremities  results  (fibrous 
ankylosis). 
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But  complete  obliteration,  and  total  fibrous  or  bon3^  anky- 
loses are  not  so  frequent  as  is  commonly  assumed.  The  con- 
version of  the  synovial  membrane  and  capsule  into  cicatricial 
tissue  and  the  obliteration  of  some  recesses  of  the  joint,  often 
cause  only  a  diminution  in  the  size  of  the  joint  cavity,  as  is 
the  rule,  for  example,  in  the  knee-joint. 

With  regard  to  the  bones  we  have  already  seen  that  so- 
called  spina  ventosa  often  recovers  in  little  children,  without 
leaving  a  trace  of  the  former  disease  {vide  p.  117).  Epiphy- 
seal and  other  bony  foci  may  also  recover,  even  completely 
detached  tubercular  sequestra  may  be  absorbed,  or,  to  speak 
more  accurately,  may  be  destroyed  by  the  encroaching*  dry 
granulations  {vide  p.  106), 

Special  importance  attaches  to  those  cases  in  which,  after 
tubercular  affections  within  the  bone  or  joint  have  run  their 
course,  cheesy  foci  remain  for  a  long  time  without  any  evi- 
dences of  reaction.  From  a  clinical  standpoint  apparent  com- 
plete recover^'  has  occurred,  the  patient  feels  no  pain,  and  ex- 
amination shows  nothing  abnormal.  Only  the  remaining 
ankylosis,  luxation,  or  deformity  induces  us  to  perform  an 
orthopaxlic  operation,  and  this  leads  to  the  discovery  of  the 
old  focus. 

Still  more  frequentl}^  than  in  the  bones  themselves,  a  small 
amount  of  thick,  cheesy  material,  which  not  infrequently  con- 
tains lime  salts,  is  found  in  some  part  of  the  former  joint  cav- 
ity. In  one  case  of  this  kind  the  cheesy  mass,  which  was  found 
on  resection  of  the  knee  two  years  after  recovery  of  the  dis- 
ease, contained  a  few  tubercle  bacilli. 

Abnormal  Growth  of  the  Bones  (Elongation). 

In  i^ronounced  contracture,  especially  of  the  knee-joint  in 
young  children  (in  whom  the  growth  of  the  bones  is  still 
active),  the  changed  conditions  of  pressure  in  the  joint  result- 
ing from  the  contracture  may  exert  a  very  unfavorable  influ- 
ence on  the  growth  of  the  epiphyses.  If,  for  example,  contrac- 
ture of  the  knee  in  an  acute-angled  position  develops  in  a 
child,  the  anterior  parts  of  the  epiphysis  of  the  femur  are 
freed  entirely  from  pressure,  while  the  articular  surfaces  of  the 
posterior  parts  are  pressed  firmly  against  one  another.  The 
retraction  and  nutritive  shortening  of  the  muscles  and  callous 
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formations  in  the  S3'novial  membrane  and  fibrous  capsule  may 
further  increase  to  the  extreme  the  cicatricial  traction  and 
mutual  pressure  of  the  articular  extremities  at  the  points  of 
contact.  As  a  result,  the  anterior  parts  of  the  condyles  g-row 
with  great  activity,  while  growth  is  g-reatly  inhibited  poste- 
riorly. The  condyles  of  the  femur  are  then  elongated,  not  in- 
frequently to  a  remarkable  degree  (elongation),  and  assume  an 
ovoid  shape. 

In  such  cases  a  simple  subluxation  or  even  complete  luxa- 
tion of  the  tibia  posteriorly  is  commonly  diagnosed,  and  it  is 
often  impossible  to  restore  the  tibia  to  its  normal  position 
without  fracturing  or  resecting  the  elongated  condyles  of  the 
femur.  The  lateral  ligaments  pla^^  the  part  of  radii  vectores 
in  a  certain  measure,  and  are  much  too  short  to  permit  the 
head  of  the  tibia  to  glide  from  behind  forward  upon  the 
elongated  condyles  of  the  femur. 

Furthermore,  it  is  well  known  that  the  constant  irritants 
which  affect  the  bones  during  the  period  of  growth  and  induce 
an  increased  supply  of  blood  and  nutritive  materials,  may  lead 
to  a  more  or  less  considerable  elong'ation  of  the  bone.  This 
occurs  most  frequently  after  acute  infectious  osteomyelitis  of 
young  children,  when  a  sequestrum  remains  for  years  in  a 
cavity  near  the  epiphyseal  cartilage.  It  is  much  rarer  in 
tubercular  i)rocesses  which,  with  the  exception  of  spina  ven- 
tosa  and  the  secondary  osteophytes,  exhibit  little  tendency  to 
the  new  formation  of  bone.  However,  we  have  seen  several 
of  these  cases.  The  most  striking  one  occurred  in  a  young 
man  who  had  passed  through  a  primary  osseous  tubercular 
gonitis  in  childhood,  and  in  whom  resection  became  necessary 
in  adult  life.  Although  about  four  finger's  breadths  of  bone 
Avcre  removed,  the  leg,  Avhich  recovered  in  an  extended  and 
anlvN'lotic  position,  was  still  considerably  longer  than  the 
health}^  one. 

Atrophy  of  the  Bones  and  Disturbance  of  Growth. 

It  happens  much  more  frequently  that  atrophic  conditions 
develop  on  account  of  the  protracted  rest  in  bed.  Tlie  bones 
grow  richer  in  marrow,  the  medullary  spaces  in  the  epiphyses 
enlarge  to  such  an  extent  that,  fmalh',  only  very  thin  septa 
are  left.     In  caries  of  the  ankle-joint,  for  example,  the  other- 
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wise  healthy  metatarsus  and  tarsus  may  he  cut  into  thin  discs 
with  an  amputation  knife.  In  the  diaphyses  tlie  medullary 
cylinder  increases  remarkably  and  the  compact  substance 
gTows  thinner  and  thinner.  Even  spontaneous  fractures  may 
result,  but  they  usually  heal  rapidly  and  with  firm  callus 
under  suitable  treatment.  In  the  relief  of  false  positions  and 
rotations  of  the  bones,  which  becomes  necessary  in  some  re- 
sections, this  should  be  kept  in  mind  and  excessive  force 
avoided.  Separation  of  the  epiphysis  from  the  diaphj^sis  may 
also  be  produced.  We  have  found  that  physicians  of  insuffi- 
cient experience  have  reg-arded  this  condition  (fatty  atrophy 
or  lipomasia)  as  such  a  serious  disease  that  they  performed 
high  amputation. 

The  bones  and  muscles  require  functional  stimulus  for  their 
complete  nutrition,  and  underg-o  rapid  atrophj^  as  soon  as  this 
is  lacking.  As  soon  as  the  limb  is  again  brought  into  use,  the 
formation  of  bone  again  begins  and  the  superfluous  fat  is  ab- 
sorbed, so  that  bones  which  had  exhibited  the  highest  degree 
of  fatty  softening,  again  grow  perfectly  firm,  although,  as  a 
matter  of  course,  this  takes  place  slowly. 

Much  more  severe  and  persistent  are  the  disturbances  of 
g-rowth  which  develop  when  the  tubercular  suppuration  de- 
stroys the  epiphyseal  cartilage  entirely  or  in  great  part,  so  that 
a  premature  synostosis  subsequently  develops.  The  shorten- 
ings which  develop  in  the  bones  after  destruction  of  the 
epiphyseal  cartilage,  are  characterized,  when  uncomplicated 
by  atrophy  from  disuse,  by  the  fact  that  they  are  always  con- 
fined to  one  bone.  But,  as  a  matter  of  course,  the  results  of 
such  premature  s^'nostoses  will  be  most  pronounced  in  those 
parts  in  which  the  bones  grow  most  rapidly.  The  differences 
between  the  upper  and  lower  epiphysis  of  the  femur  are  espe- 
cially striking  in  this  respect. 

The  inhibited  growth  of  the  bones  is  much  more  often  the 
result  of  atrophy'-  from  disuse.  In  this  way  ver}'  considerable 
shortenings  may  develop,  which  possess  the  peculiar  charac- 
teristic that  the  growth  of  all  the  bony  parts  of  the  limb  is 
more  or  less  inhibited.  In  coxitis,  for  example,  we  find  not 
onlj^  the  femur  and  the  bones  of  the  leg-  shortened,  but  the 
entire  planta  pedis  is  also  smaller.  Why  it  is  that  in  some 
cases  of  coxitis  the  bones  of  the  leg  and  foot  exhibit  greater 
atrophy  than  the  femur,  is  inexplicable  to  us. 


CHAPTER   III. 

EXPERIMENTS  ON  ANIMALS. 

Selection  of  the  Animals  and  Mode  of  Experiment. 

Our  first  endeavor  was  to  select  animals  that  have  a  pre- 
disposition to  tubercular  diseases.  For  this  reason  rabbits 
and  Guinea-pig's  are  most  suitable  because  they  are  extremely- 
susceptible  to  inoculations  with  tubercular  virus.  I  have  not 
experimented  with  dogs  because  they  are  inoculated  with  dif- 
ficulty. I  used  exclusively  pure  cultures  of  tubercle  bacilli, 
which  had  been  cultivated  for  a  long  time  upon  the  serum  of 
sheep's  blood. 

As  is  well  known,  the  tubercle  bacilli  grow  upon  the  sur- 
face of  the  coagulated  blood  serum  as  a  dull  gray,  perfectly 
dry  layer,  while  a  little  water  of  condensation  collects  at  the 
bottom  of  the  test-tube.  When  an  animal  was  to  be  inocu- 
lated subcutaneously,  a  small  fold  of  skin  was  incised  with  a 
pair  of  scissors,  sterilized  b}^  heat,  and  a  subcutaneous  pocket 
was  formed.  Into  this  was  placed  a  little  of  the  pure  culture 
upon  a  platinum  loop.  In  many  cases  I  have  preferred  to 
make  injections  with  sterilized  syringes  into  the  blood  chan- 
nels or  the  abdominal  cavity,  more  rarely  into  the  joints.  In 
order  to  secure  a  uniform  injection  material,  I  rubbed  the 
water  of  condensation  from  the  test-tube,  in  a  previously- 
heated  agate  mortar,  with  the  bacillus  culture  and  when  nec- 
essary diluted  this  with  sterilized  0.6^  solution  of  sodium 
chloride.     I  then  employed  this  fluid  for  injections. 

B3'  carefully  compressing  all  visible  heaps  of  bacilli  we  can 
make  a  tolerably  uniform  mixture  of  the  microbes  with  the 
fluid.  If  this  mass  is  flltered  through  flne,  sterilized  gauze, 
coarser  emboli,  at  least,  are  prevented  with  certainty.  In  in- 
jections into  the  circulation  of  the  rabbit,  I  always  used  the 
large  auricular  vein.  The  mass  then  enters  the  lung  first,  so 
that  emboli  of  anv  notable  size  can  only  form  in  this  orij-an. 
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Joint  Tuberculosis  in  Inoculation  into  the  Joint. 

Into  the  knee-joint  of  several  rabbits  I  injected  about  five 
drops  of  the  fluid  already  mentioned.  At  the  end  of  two 
weeks  the  joint  became  somewhat  swollen,  the  animal  soon 
lost  the  power  of  support  upon  that  leg-  and  drag-g-ed  it.  The 
enlargement  of  the  joint  then  increased  quite  rapidly,  so  that 
at  the  end  of  the  third  week  there  was  very  considerable 
swelling",  which  also  felt  hot.  The  animals  died  in  four  to  five 
weeks,  and  numerous  tubercles  were  found  in  the  lungs,  liver, 
and  spleen.  The  vicinity  of  the  diseased  knee-joint  was  greatly 
swollen  in  everj^  case.  In  one  animal  an  abscess,  as  large  as 
a  hazelnut  and  filled  with  chees^^  pus,  was  found  on  the  outer 
side  of  the  joint,  at  the  site  of  the  injection.  The  pus  con- 
tained a  few  tubercle  bacilli. 

The  afl'ected  joint  presented  comparatively  the  same 
changes  in  all  cases.  The  entire  synovial  membrane  was  very 
red  and  swollen,  its  inner  surface  smooth  in  most  cases.  Sub- 
miliar}^  and  miliary  granules  were  found  in  small  numbers  in 
the  superficial  layers,  in  larger  numbers  immediately  beneath 
the  surface;  here  and  there  were  a  few  larger  nodules,  with  a 
yellowish-white,  cheesy  centre.  The  microscopical  structure 
Avas  the  same  as  in  that  form  of  synovial  tuberculosis  which 
we  have  produced  by  sprain  of  the  joint  in  g-enerally  infected 
animals  {vide  Figs.  10  and  11  upon  Plate  IV.). 

In  man,  synovial  tuberculosis  practicallj'-  never  develops 
from  direct  inoculation  into  the  joint,  althoug-h  Middledorpf  ^"^ 
has  reported  a  case. 

A  boy,  ret.  16  years,  received  a  perforating  wound  of  the 
riglit  knee-joint,  which  he  bandaged  with  a  supposedly  clean 
handkerchief.  He  walked  about  for  a  week,  but  held  the  leg- 
stiff.  Then  the  knee  was  perfectly  free  from  pain  for  a  week. 
Two  weeks  after  the  injury  the  joint  became  markedly 
swollen,  the  patient  could  only  walk  a  few  steps  with  diffi- 
culty, and  the  violent  pains  compelled  him  to  keep  to  bed. 
Six  weeks  after  the  injury  resection  was  performed.  The 
entire  s^^novial  membrane  was  found  to  be  tuberculous, 
and  the  microscope  showed  a  moderate  number  of  tubercle 
bacilli. 
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Inoculatiox  and  Further  Manipulations  upon  the 

Animals. 

I  always  inoculated  Guinea-pigs  subcutaneously  into  the 
abdomen.  At  the  end  of  ten  days  the  point  of  inoculation  be- 
came thick  and  hard,  a  few  days  later  a  cheesy  abscess  usually 
formed,  which  ruptured  and  left  a  tubercular  ulcer.  The  ad- 
jacent lymphatic  glands  began  to  swell,  the  animal  became 
listless,  and  death  generally  occurred  thirty  to  thirty-four 
days  after  inoculation.  After  the  period  when  the  infection 
became  general,  i.e.,  after  the  eleventh  day,  I  sprained  the 
joints  by  violent  movements,  squeezed  some  epiphyses  subcu- 
taneously in  a  vice,  dislocated  other  joints  and  also  fractured 
some  of  the  long  bones.  Not  more  than  two  to  three  joints 
were  treated  in  this  way  in  the  same  animal. 

Rabbits  were  infected  either  by  injection  of  tubercle  bacilli 
into  the  abdominal  cavity  or  into  the  circulation  (one-half  to 
one  syringeful).  After  the  latter  plan  many  animals  died  so 
rapidly  that  not  the  slightest  change  was  found  in  the  joints 
or  bones.  Other  animals  lived  three  to  seven  weeks  after  in- 
oculation and  showed  positive  results.  The  subsequent  man- 
ipulations in  the  rabbits  were  similar  to  those  in  the  Guinea- 
pigs. 

Results  of  the  Experiments. 

In  view  of  the  large  numbers  of  m^'  experiments,  an  ac- 
count of  each  one  would  be  unnecessary,  especially  as  the  clin- 
ical symptoms  were  veiy  slight.  If  the  animal,  after  inocu- 
lation under  the  abdominal  integument  or  injection  of  pure 
cultures  into  the  veins  and  subsequent  injury  to  the  joint, 
suffers  from  tuberculosis  in  the  joint  or  the  adjacent  bones,  the 
joint  swells  and  becomes  somewhat  warmer.  The  animals 
graduall}'  emacia.te,  lose  appetite,  and  die  of  general  tubercu- 
losis. 

Methods  of  Exaaiination. 

As  the  changes  in  the  small  joints  of  the  Guinea-pig  are 
recognized  by  the  naked  eye  with  difficulty,  I  have  examined 
them  fresh  in  few  cases.  Usually  I  have  hardened  the  entire 
limb  in  alcohol,  after  removing  the  skin,  decalcified  the  bones 


158  Tuberculosis  of  the  Bones  and  Joints. 

with  a  three-per-ccnt  watery  solution  of  nitric  acid,  imbedded 
the  joints  in  celloidin  and  examined  microscopic  sections.  The 
three  hirg-e  joints  of  all  the  limbs  were  examined  in  each  case. 

In  rabbits  I  examined  the  joints  immediately  after  death, 
and  then  prepared  them,  as  in  Guinea-pig's,  for  microscopic 
examination. 

As  the  histological  diag'nosis  of  tuberculosis  of  the  synovial 
membrane  was  not  always  made  easily,  I  stained  the  bacilli 
and  only  reg-arded  the  case  as  a  positive  one  when  the  'bacilli 
could  be  demonstrated  in  the  changed  tissues.  I  adopted  the 
same  precaution  in  the  examination  of  the  bones  for  tubercu- 
losis. 

Imbedding"  in  celloidin  is  important  in  the  examination  of 
such  small  joints.  In  such  sections  the  tubercle  bacilli  are 
best  stained  with  carbol  fuchsin ;  the  sections  are  then  placed 
at  once  in  5^  sulphuric  acid  for  about  twenty  seconds  and  the 
further  decolorization  continued  in  80  to  90'^  alcohol.  The  his- 
tological after-staining"  is  done  with  methyl-blue  or  a  similar 
color. 

Experiments  on  Guinea-Pigs  and  their  Results. 

In  fifteen  Guinea-pig's,  infected  exclusively^  by  inoculation 
under  the  abdominal  integ'ument,  I  sprained  the  hip  and  knee 
eig-ht  times,  the  foot  four  times,  the  shoulder  eight  times,  the 
elbow  ten  times,  the  hand  six  times.  I  also  squeezed  the  knee 
twice  in  a  vice,  and  completely  dislocated  the  hip,  knee  and 
shoulder  once  each.  I  broke  the  thigh  bone  four  times,  the 
bones  of  the  leg"  three  times,  those  of  the  arm  and  forearm 
twice. 

Onl}^  one  of  these  fifteen  animals  remained  entire!}'  free 
from  tuberculosis  of  the  bones  and  joints.  In  this  animal,  in 
addition  to  two  compressions  of  the  joints,  I  produced  a  frac- 
ture of  the  femur,  which  healed  in  a  normal  manner.  This 
fracture  is  excluded  from  the  considerations  which  will  follow, 
because  it  may  be  objected  that  the  animal  possessed  a  special 
resistance  of  the  bones  and  joints  to  tubercular  disease. 

All  the  other  fractures  healed  by  the  formation  of  howy 
callus,  exact]}'  as  in  non-tubercular  animals.  In  two  cases  of 
fracture  of  the  thigh  and  in  one  of  fracture  of  the  arm  I  pre- 
vented intentionally  the  consolidation  of  the  fracture,  by  mov- 
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iiig-  the  fragments  daily.  At  the  autopsy,  however,  not  the 
shg-htest  trace  of  tubercular  disease  was  found  at  the  site  of 
fracture  in  these  cases,  and  the  medullary  cavity  of  both  broken 
extremities  w^as  completely  closed  by  bony  callus.  This  pro- 
jected about  4  mm.  into  the  medullary  cavitj'-;  in  addition  the 
bony  ends  were  thickened  hy  periosteal  deposits.  In  one  of 
these  cases,  in  which  the  lower  fragment  of  the  humerus  had 
been  pushed  upon  the  sternum,  the  same  conditions  were  pre- 
sented, but  the  medulla  of  the  bone  had  not  remained  healthy. 
About  1.5  cm.  below  the  point  of  fracture  a  miliary  tubercle 
was  found  in  the  medulla.  The  other  animals,  in  whom  I  pro- 
duced fracture,  also  exhibited  pronounced  tuberculosis  in  one 
or  the  other  of  the  injured  joints.  But  the  knee-joints,  which 
had  been  pressed  in  a  vice,  remained  entirely  free  from  tuber- 
culosis, although  both  animals  exhibited  tubercular  changes 
of  the  synovial  membrane  in  other  joints  which  had  merely 
been  sprained. 

Of  the  three  dislocated  joints  only  one — the  hip-joint — was 
affected.  On  examination  after  death  the  trochanter  major 
was  found  in  the  acetabulum.  Very  marked  tubercular 
changes  were  present  in  the  capsule.  Photograms  of  a 
microscopic  section  are  shown  in  Plate  III.,  Figs.  6  and  7. 

Of  the  44  sprained  joints,  15  became  tubercular,  in  the  ma- 
jority the  synovial  membrane  alone,  while  the  epiph^'ses  con- 
tained tubercular  foci  in  only  6  cases.  The  tubercular  synovial 
membrane  appeared  more  or  less  thickened.  Examination  in 
the  fresh  condition  in  a  few  cases  showed  a  tolerabl}^  smooth 
surface,  great  redness,  and  a  large  number  of  submiliary  and 
miliary  tubercles,  occasionally  somewhat  larger  nodules.  Even 
the  smaller  ones  were  often  opaque  and  yellowish-white,  the 
larger  ones  always  presented  this  appearance. 

Microscopical  examination  revealed  the  following  appear- 
ance {vide  Figs.  6  and  7).  The  entire  synovial  membrane  was 
infiltrated  with  round  cells  and  was  quite  vascular.  It  con- 
tained round  or  elongated  foci  which  consisted  of  round  cells 
and  a  fe^v  epithelioidal  cells.  The  latter  were  larger,  and  had 
a  vesicular  nucleus  with  nucleolus;  the  round  cells  resembled 
the  white  blood-globules,  and  were  by  far  in  the  majority 
toward  the  periphery  of  the  nodule.  In  the  centre  of  the  some- 
what larger  nodules  the  phenomena  of  retrogressive  change 
were  present;  a  few  nuclei  and  cells  in  a  granular  basement 
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substance.  I  found  no  giant  cells,  but  here  and  there  a  larger 
epithelioidal  cell,  with  two  vesicular  nuclei. 

Tubercle  bacilli  could  always  be  demonstrated,  but  only  in 
very  small  numbers.  This  is  especially  remarkable  in  view  of 
the  great  abundance  of  the  bacilli  in  the  tubercles  of  the  in- 
ternal organs  of  the  Guinea-pig. 

In  one  case  there  was  found,  in  the  shoulder-joint,  an  un- 
usually-marked thickening  of  the  tubercular  synovial  mem- 
brane (Plate  IV.,  Figs.  8  and  9). 

The  articular  and  epiphj^seal  cartilages  were  perfectly 
healthy  in  all  cases.  In  six  cases  the  medulla  of  the  epiphyses 
exhibited  pronounced  tuberculosis.  Usually  there  were  a  few 
miliary  and  submiliary  nodules,  in  which  the  bacilli  were  as 
scanty  as  in  the  synovial  tubercles.  In  the  diaphyseal  por- 
tions of  the  long  bones  I  found  scattered  tubercles  in  many 
cases  even  when  the  epiphyses  and  sj'novial  membranes  were 
not  diseased,  while  eruptions  in  the  medulla  of  the  epiphyses 
were  only  found  when  the  adjacent  joint  exhibited  tubercular 
changes.  The  tubercles  in  the  diaphyses  were  always  sepa- 
rate, but  in  two  cases  I  found  larger  conglomerates  in  the 
epiphj^ses.     The  following  is  the  history  of  one  of  these  cases. 

A  Guinea-pig,  with  the  epiphyseal  cartilages  still  present, 
was  inoculated  under  the  skin  with  a  pure  culture  of  tubercle 
bacilli.  Ten  days  later  enlargement  of  the  glands  in  the 
gToin.  Nineteen  days  after  inoculation,  the  left  knee-joint  was 
sprained,  and  again  three  days  later.  The  animal  died  thirty 
days  after  inoculation  from  general  tuberculosis. 

While  the  other  joints  and  the  capsule  of  the  left  knee 
showed  not  the  slightest  changes,  considerable  changes  were 
found  in  the  bony  epiphyses  of  this  joint.  In  the  inferior 
epiphysis  of  the  femur  I  found  bacilli-containing  emboli  in 
three  vessels,  and  this  is  the  only  animal  in  which  such  emboli 
were  seen.  One  embolus  lay  at  the  point  of  bifurcation  of  a 
vessel,  as  shown  in  Fig.  34,  which  is  magnified  fifty-eight  times. 
It  is  situated  at  a,  immediately  above  the  articular  cartilage 
(6,  h)  of  the  lower  epiphysis  of  the  femur,  where  it  divides  into 
two  branches.  Further  up  is  the  medulla  of  the  epiphj'sis  c, 
which  consists  almost  entirely  of  round  cells.  The  interior  of 
the  vessel  a  contained,  among  the  red  blood-globules,  a  large 
number  of  tubercle  bacilli  which  were  imbedded  in  an  amor- 
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phous  mass.  The  cartilage  itself  was  entirely  normal.  In  tlie 
medulla  of  the  epiph\'sis  were  a  tolerably  large  number  of 
scattered  nodules,  containing  scanty  bacilli. 

It  is  evident  that  such  accumulations  of  microbes  in  the 
vessels  must  give  rise  to  tubercular  foci.  But  whether,  in  this 
case,  the  tuberculosis  of  the  medulla  of  the  epiphysis  was  at- 
tributable to  the  emboli,  could  not  be  decided.  It  is  possible 
that  a  bacillus-containing"  embolus,  which  lies  so  near  the  joint, 
may  cause  a  tubercular  affection  of  the  joint  itself.     In  one 


case  the  emboli  were  evidently  very  recent,  inasmuch  as  not 
the  slightest  change  was  found  in  the  wall  of  the  vessels,  their 
immediate  vicinity,  or  in  the  joint  itself. 

In  the  superior  epiphysis  of  the  left  tibia  of  the  same  ani- 
mal there  was  a  tubercular  conglomerate  which  occupied 
about  half  the  epiphysis,  and  contained  a  rather  large  number 
of  bacilli. 

In  Guinea-pigs  I  have  never  observed  a  tubercular  affection 
of  a  non-contused  joint. 


Experiments  on  Rabbits  and  their  Results. 

I  will  consider  only  those  rabbits  in  whom  the  inoculation 
was  made  directly  into  the  circulation  and  in  whom  life  was 
prolonged  for  a  few  weeks  after  this  procedure. 
XI— 11 
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The  pure  cultures  of  tubercle  bacilli  were  injected  into  one 
of  the  large  auricular  veins;  no  local  disturbance  was  ever 
found  at  the  i^oint  of  injection.  Among-  fourteen  animals  I 
sprained  the  shoulder-joint  three  times,  the  elbow  four  times, 
the  wrist  twice,  the  hip  seven  times,  the  knee  six  times,  the 
ankle  six  times.  The  knee  was  crushed  twice  in  a  vice,  the 
elbow  once.  I  fractured  the  thigh  three  times,  the  bones  of 
the  leg  twice.  None  of  these  animals  entirely  escaped  tuber- 
culosis of  the  joints;  all  died  of  internal  tuberculosis  four  to 
seven  weeks  after  inoculation. 

Among  the  twenty-eight  sprained  joints  I  observed  tuber- 
cular diseases  fourteen  times,  the  hip  and  knee  exhibiting  the 
greatest  predisposition.  The  elbow  and  wrist  remained  en- 
tirely free  from  disease,  although  the  injuries  were  equally 
violent  in  all  the  joints. 

The  fractures  of  the  bones  healed  in  the  same  way  as  in 
the  Guinea-pigs.  No  trace  of  tuberculosis  was  found  at  the 
point  of  fracture,  but  miliary  tubercles  were  found,  more  fre- 
quently than  in  Guinea-pigs,  in  the  medulla  of  these  bones  at 
a  distance  of  one  or  more  centimetres  from  the  point  of  frac- 
ture. 

The  two  knee-joints,  which  were  destroyed  in  the  vice,  also 
healed  without  a  trace  of  tuberculosis  in  the  crushed  bones  of 
the  capsule. 

In  the  majority  of  cases  tuberculosis  of  the  synovial  mem- 
brane alone  was  found  after  sprains.  All  the  joints  were  ex- 
amined fresh  nnmediately  after  death.  In  the  most  pro- 
nounced cases  of  synovial  tuberculosis  of  the  knee  and  hip,  the 
synovial  membrane  was  very  much  swollen  and  reddened,  its 
surface  smooth.  Submiliary  to  miliary  light  spots,  surrounded 
by  a  dark-red  zone,  were  visible  in  the  reddened  synovial  mem- 
brane. The  smaller  spots  were  sometimes  transparent,  but 
usually  opaque  and  yellowish  in  the  centre,  like  the  larger 
ones.  The  microscope  showed  cheesy  degeneration  in  the  cen- 
tre (uniform  granular  basement  substance  with  a  few  nuclei 
and*  round  cells).  The  cheesj'  degeneration  occurs  earlier  than 
in  Guinea-pigs,  but  in  other  i^espects  the  histological  appear- 
ances are  identical  {vide  Plate  IV.,  Figs.  10  and  11). 

The  number  of  bacilli  found  in  the  tubercular  synovial 
membrane  is  extremely  small  compared  with  the  large  numbers 
in  the  tubercles  of  tlie  internal  organs  of  these  animals.     This 
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small  number  of  microbes  in  the  joint  affections  differs  from 
ever^'thing  that  we  know  concerning*  the  occurrence  of  the 
bacilli  in  the  most  varied  tubercular  diseases  of  the  rabbit  and 
Guinea-pig-. 

Tubercular  disease  of  the  s\'novial  membrane  has  been 
found  as  early  as  three  weeks  after  the  injection  into  the  cir- 
culation; it  is  so  much  more  marked,  the  longer  the  animal 
survives  the  inoculation.  The  cheesy  deg"enerations  then  in- 
crease in  extent,  and  in  two  knee-joints  I  even  found  purulent 
contents.  In  these  animals,  and  in  some  of  the  other  cases  of 
synovial  tuberculosis,  the  fibrous  articular  capsule  also  con- 
tained nodules;  they  exhibited  the  same  histolog"ical  api^ear- 
ances  as  the  tubercles  of  the  synovial  membrane. 

The  articular  and  epiphyseal  cartilag-es  were  healthy  in  all 
cases.  Tubercles  were  sometimes  seen  in  the  medulla  of  the 
epiphyses  near  the  tubercular  joint.  As  in  the  case  of  Guinea- 
pig"S,  the  tubercles  in  the  medulla  of  the  bones  occasionally 
contained  a  g-iant  cell  and  sometimes  the  bacilli  were  more 
numerous  than  in  synovial  tuberculosis.  Scattered  tubercles 
were  found  less  frequently  in  the  diaphyses  of  the  long-  bones 
than  in  the  epiphyses. 

The  following  experiments  are  especially  noteworthy. 

1.  Tubercle  bacilli  were  injected  into  the  left  auricular  vein 
of  a  rabbit.  Immediately  afterward  the  left  hip,  knee,  and 
foot  were  sprained  and  the  right  thigh  was  broken.  From  the 
start  until  death  (six  and  one-half  weeks  after  injection)  the 
animal  favored  the  left  leg;  no  swelling-  noticeable.  On  au- 
topsy' miliary  tuberculosis  of  the  lungs  and  kidneys.  The 
fracture  of  the  right  thigh  had  healed  in  three  weeks,  with 
very  thick,  bony  callus,  in  which  no  trace  of  tuberculosis  could 
be  found. 

The  synovial  membrane  of  the  left  hip- joint  was  merely 
somewhat  reddened  and  swollen;  microscopic  examination 
showed  a  few  nodules,  consisting-  exclusively  of  epithelioid al 
and  round  cells  and  containmg-  very  few  bacilli;  no  cheesy 
degeneration.  Sections  throug-h  the  decalcified  femur  showed 
pronounced  miliar}"  tuberculosis  of  the  medulla,  particularly 
in  the  head  of  the  femur  and  the  trochanter  major,  to  a  less 
extent  in  tlie  diaphysis. 

The  left  knee-joint  itself  and  its  capsule  were  entirely  nor- 
mal.    But  a  sagittal  section  through  tlie  bones  showed  in  the 
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lower  epiphj^sis  of  the  femur  and  mainly  in  the  internal  con- 
clude, an  abscess  as  large  as  a  pea,  filled  with  cheesy  pus  (Plate 
v..  Fig-.  12).  The  abscess  cavity  was  lined  by  tolerably  smooth, 
somewhat  irregular  walls.  For  a  distance  of  1  to  3  mm.  the 
surrounding  epiphyseal  medulla  was  infiltrated  with  tubercles, 
Avhich  were  so  crowded  in  places  that  there  was  hardly  any 
intervening  tissue  (Plate  V.,  Fig.  13  g).  A  few  bacilli  were 
found.  No  other  micro-organisms  were  found.  The  other 
joints  were  healthy. 

2.  One  and  a  half  syringeful  of  bacillary  fluid  was  injected 
into  the  auricular  vein  of  a  rabbit.  Immediately  afterward  the 
right  hip,  knee,  and  ankle  were  sprained,  and  the  right  leg  was 
broken.  At  the  end  of  three  weeks  the  broken  bone  had  healed 
by  firm  callus.  At  this  time  the  right  knee  swelled  and  be- 
came tender.  The  animal  died  thirty-nine  days  after  inocula- 
tion of  extensive  pulmonary  and  renal  tuberculosis. 

On  opening  the  much-enlarged  right  knee-joint,  a  small 
amount  of  clear  synovia  was  discharged.  The  synovial  mem- 
brane was  very  red  and  swollen,  and  miliary  and  submiliary 
tubercles  could  be  seen  with  the  naked  eye.  The  tubercles 
were  cheesy,  contained  no  giant  cells  and  very  few  bacilli.  A 
few  tubercles  were  also  found  in  the  medulla  of  the  diaphysis 
of  the  tibia  near  the  epiphyseal  cartilage. 

The  left  knee-joint,  which  had  not  been  injured,  presented 
approximately  the  same  condition  as  the  right.  In  the  medulla 
of  the  superior  epiphysis  of  the  tibia  there  was  an  extensive 
formation  of  tubercles  with  beginning  cheesy  degeneration. 
The  other  joints  were  perfectly  healthy. 

3.  One -half  s^^ringeful  of  the  bacillary  mixture  was  in- 
jected into  a  rabbit's  left  auricular  vein.  Immediately  after- 
ward the  left  hip,  knee,  and  ankle  were  sprained;  twenty-two 
days  after  inoculation  the  right  thigh  was  broken;  thirty- 
nine  days  after  inoculation  the  three  joints  were  again  injured. 
The  animal  died  of  pulmonary  tuberculosis  fort^^-eight  days 
after  inoculation. 

At  the  autopsy  no  tubercles  were  found  at  the  site  of  frac- 
ture, although  the  ends  of  the  bone  were  displaced  to  such  an 
extent  that  they  could  not  unite. 

The  left  knee-joint  appeared  normal  to  the  naked  eye. 
Under  the  microscope  the  synovial  membrane  was  found  infil- 
trated with  round  cells  in  a  few  places;  there  were  also  some 
epithelioidal  elements.     No  tubercle  bacilli  were  found. 
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The  left  ankle  presented  the  appearances  of  beginning 
tuberculosis  in  the  layers  of  its  fibrous  capsule,  but  the  sy- 
novial membrane  appeared  healthy.  In  one  part  of  the  capsule 
were  small  round  foci,  containing"  round  cells  mixed  with  epi- 
thelioidal  elements  ;  the  centre  showed  beginning  cheesy  de- 
generation. A  few  bacilli  were  found  in  these  foci,  and  also 
in  the  tissue  which  appeared  normal. 

The  left  hip-joint  showed  pronounced  tuberculosis  in  the 
fibrous  capsule  ;  the  tubercles  exhibited  cheesy  degeneration. 
In  some  places  the  bacilli  were  more  numerous.  A  few  miliary 
tubercles  with  giant  cells  were  found  in  the  medulla  of  the 
neck  of  the  femur. 

In  the  bony  wall  of  the  acetabulum  (Plate  V.,  Fig.  14)  was 
a  large  cheesy  spot,  about  4  mm.  long,  and  2|  mm.  wide.  The 
medulla  and  osseous  septa  of  the  spong}'  portion  of  this  part 
were  converted  uniformly  into  a  cheesy  mass;  only  a  few 
nuclei  and  bands  of  fibres  were  found  as  remains  of  the  former 
tissue.  On  one  side  (cZ)  the  cheesy'  spot  contained  a  small 
number  of  fairly  intact  tubercles,  on  the  other  sides  it  passed 
directly  into  the  normal  spongy  portion,  or  the  boundary  was 
constituted  by  individual  tubercles.  A  few  bacilli  could  be 
found  everywhere. 

CONCLUSIONS. 

Predisposition  of  Rabbits  and  Guinea-Pigs  to  Tubercu- 
lar Diseases  op  the  Bones  and  Joints. 

It  maj'  be  objected,  that  if  animals  which  possess  such  an 
extremely  pronounced  predisposition  as  rabbits  and  Guinea- 
pigs,  suffer  from  tubercular  affections  of  the  bones  and  joints, 
we  are  not  justified  in  drawing  conclusions  concerning  the 
same  diseases  in  man. 

But,  as  my  experiments  showed,  tuberculosis  did  not  de- 
velop, by  any  manner  of  means,  in  all  of  the  joints  that  had 
been  sprained,  in  fact  the  larger  majority'  of  such  joints  re- 
mained free  from  tuberculosis;  among  seventy- two  sprained 
joints  onl3'  twenty-nine  became  tubercular.  Among  the  non- 
sprained  joints  only  a  single  one  was  attacked  by  tuberculosis. 

From  the  results  of  my  experiments  it  seems  to  me  that 
rabbits  and  Guinea-pigs  act  toward  tubercular  infection  as  do 
predisposed  human  beings.     Even  to-day,  after  the  discovery 
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of  the  tubercle  bacillus,  predisposition  cannot  be  denied  as  a 
principal  factor.  When  tubercular  disease  has  once  gained  a 
hold,  the  rabbits  and  Guinea-pigs  die  very  quickly  from  the 
constantly  advancing  tuberculosis  of  the  internal  organs,  while 
the  joints  and  bones  resist,  even  after  the  internal  organs  are 
enormously  infiltrated.  It  is  only  after  a  joint,  as  the  result 
of  injury,  has  become  more  vascular,  exhibits  exudation,  and 
has  thus  lost  its  resistance  to  a  greater  or  less  extent,  that 
the  local  development  of  tubercles  takes  place. 

Union  of  Fractures  in  Tuberculous  Animals. 

It  is  important  to  note  that  fractures  of  bone  in  tubercu- 
lous animals  unite  by  bony  callus  and  that  tuberculosis  never 
develops  at  the  site  of  fracture.  This  fact  is  well  known  in 
man.  So  far  as  I  know,  no  case  has  ever  been  observed  in 
which  the  bone  or  surrounding  tissues  were  specificall}^  at- 
tacked at  the  site  of  fracture,  even  in  individuals  who  suffered 
severely  from  tuberculosis.  In  my  experiments  I  induced  con- 
ditions which  cannot  occur  in  man.  I  broke  the  bones  either 
immediately  before  or  after  the  introduction  of  a  large  num- 
ber of  tubercle  bacilli  into  the  circulation.  Hence,  the  bacilli 
necessarily  entered  the  site  of  fracture  and  the  extravasation 
of  blood  which  always  forms  there.  Even  when  the  union  of 
the  bones  was  prevented  artificiall}-,  the  medullary  cavities, 
at  least,  were  closed  by  the  formation  of  healthy  bone. 

How  different  is  the  action  of  the  micro-organism  which 
produce  phlegmonous  suppurations.  If  the  same  experiment 
is  made,  but  the  staphylococcus  pyogenes  is  injected  instead 
of  the  tubercle  bacillus,  the  fracture  will  suppurate  in  every 
case.^'^  The  microbes  in  the  blood  reach  the  point  of  fracture, 
find  here  a  suitable  soil  in  the  extravasated  blood,  and  produce 
their  customary  pathological  changes,  viz.,  suppuration. 

This  difference  between  the  tubercle  bacilli  and  the  micro- 
organisms which  produce  phlegmonous  suppuration,  may  be 
explained  in  two  ways.  It  must  either  be  assumed  that,  in 
rabbits  and  Guinea-pigs,  the  diaphyses  of  the  long  bones  have 
very  little  predisposition  to  tubercular  disease — a  fact  which 
is  undoubted  with  regard  to  adult  human  beings — or  the  re- 
parative tissue  proliferation  which  follows  every  fracture  is 
capable  of  preventing  the  development  of  the  tubercle  bacilli 
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(which  grow  coraparativeh'  slowly),  but  not  the  proliferation 
of  the  micrococci  which  increase  with  remarkable  rapidit}'.   . 


Tubercular  Joint  Affections  in  Animals. 

As  reg-ards  tuberculosis  of  the  synovial  membrane  produced 
experimentally,  m^'  investigations  show  that,  even  in  g"ener- 
ally  infected  rabbits  and  Guinea-pig's,  a  special  cause  is  neces- 
sary to  produce  tuberculosis  of  the  joints.  In  my  animals 
sprains  (in  one  case,  a  dislocation)  produced  the  chang-es  in  the 
synovial  membrane  which  made  it  susceptible  to  the  specific 
poison.  The  single  case  in  which,  in  a  rabbit,  a  non-sprained 
knee-joint  became  tuberculous,  does  not  controvert  this  state- 
ment, and  forms  an  exception.  Not  all  the  sprained  joints 
became  tubercular,  but  an  explanation  of  this  absence  of  the 
specific  disease  under  the  same  conditions  cannot  be  furnished. 

The  cases  of  experimentally-produced  tubercular  affection 
of  the  synovial  membrane  are  identical  with  primary  synovial 
tuberculosis  in  man.  Although  a  few  tubercles  were  some- 
times found,  in  our  experiments,  in  the  medulla  of  the  epiph- 
yses, these  findings  were  not  connected  with  the  affection  of 
the  synovial  membrane. 

In  three  animals  (two  rabbits  and  a  Gumea-pig)  I  found 
such  larg-e  tubercular  foci  in  the  epiphyses  that  they  may  be 
regarded  as  similar  to  the  corresponding  foci  in  the  human 
being.  In  one  rabbit  there  was  a  large  cheesy  abscess  (Plate 
v..  Figs.  13  and  13)  which  occupied  almost  the  entire  length  of 
the  inferior  epiphysis  of  the  femur.  It  is  evident  that,  if  the 
animal  had  lived  long*er,  this  abscess  would  have  ruptured  into 
the  adjacent  knee-joint  and  that  tubercular  infection  of  the 
synovial  membrane  would  have  resulted  from  the  entrance  of 
the  bacillus-containing  pus. 

In  the  second  rabbit  a  tolerably  large  cheesy  tubercular 
focus  was  found  in  the  bony  wall  of  the  acetabulum  (Plate  V., 
Fig.  14).  Here  the  joint  was  already'  infected  and  showed 
tubercular  changes.  The  cheesy  focus  was  so  near  the  joint 
that  the  infection  maj-  have  proceeded  from  the  former,  but  this 
cannot  be  decided  with  certainty.  It  is  possible  that  a  primary 
sj'novial  tuberculosis  developed  at  the  same  time  as  the  other 
process  and  inde{)endentl3'  of  it. 

In  the  third  case,  in  a  Guinea-pig,  a  large  tubercular  proc- 
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ess  was  found  in  the  medulla  of  the  superior  epiphysis  of  the 
tibia;  the  synovial  membrane  of  the  knee-joint  was  intact. 
Here  also  the  further  growth  of  the  tubercle  would  have  re- 
sulted in  rupture  into  the  joint  and  infection.  It  must  also  be 
remembered  that  the  scattered  tubercles  which  I  often  found 
in  the  medulla  of  the  epiphyses,  merely  constituted  the  begin- 
ning's of  larger  foci. 

Development  of  Primary  Synovial  and  Osseous  Tuber- 
culosis. 

The  question  whether  primary  synovial  tuberculosis  de- 
velops as  the  result  of  emboli  which  become  plugged  in  the 
small  arteries  of  the  s^niovial  membranes  must  be  answered  in 
the  negative,  at  least  in  the  large  majority'  of  cases.  In  all 
my  examinations  emboli  were  found  only  in  one  Guinea-pig 
and  these  were  situated,  not  in  the  tissue  of  the  S3movial  mem- 
brane, but  in  the  bone  immediately  beneath  the  articular  car- 
tilage. In  this  case  there  was  no  trace  of  disease  in  the  adja- 
cent joint. 

In  ni}^  opinion  the  process  occurs  in  the  following  way. 
When,  despite  the  above-mentioned  precautions  in  injection, 
heaps  of  bacilli  entered  the  auricular  vein  of  a  rabbit,  they 
remained  in  the  lungs,  through  whose  capillaries  only  single 
bacilli  or  very  small  masses  can  pass.  The  latter  pass  in  the 
current  of  blood  to  the  sprained  joint.  We  must  assume  that 
here  they  pass  from  the  capillaries  into  the  tissues,  and  pro- 
duce tuberculosis  of  the  sjmovial  membrane  by  their  prolifer- 
ation. As  Koch  has  shown,  the  bacilli  possess  no  movements 
of  their  own.  Hence  they  can  penetrate  normal  capillaries 
only  in  the  same  way  as  the  red  blood-globules  do  in  diapede- 
sis  or  the}^  may  be  taken  up  by  leucocytes  and  then  pass  with 
the  latter  through  the  walls  of  the  vessels.  But  in  every  con- 
tusion or  sprain  of  considerable  severity,  there  must  be  rup- 
tures of  vessels  so  that  the  bacilli  may  easily  escape.  The  tis- 
sues themselves  also  suffer  considerable  changes,  especially  in 
sprains;  attended  by  inflammatory  phenomena  an  acute 
oedema  develops,  which  is  the  main  cause  of  the  swelling  of 
joints  after  a  sprain.  The  tissues,  which  are  abnormally  in- 
filtrated with  parenchymatous  fluid,  will  present  less  resist- 
ance to  the  immigrated  bacilli  than  in  the  normal  condition. 
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I  think  that  I  am  not  mistaken  in  claiming-  the  same  mode 
of  development  for  the  tubercular  foci  in  the  medulla  of  the 
bones,  especiallj'  in  the  epiphyses,  in  my  animals.  In  not  a 
single  case  have  I  found  an  embolus  in  a  vessel.  That  form 
of  primary-  bone  tuberculosis,  which  occurs  in  man  in  a  wedge 
shape  and  is  dependent  upon  embolism,  I  have  not  been  able 
to  produce  in  animals. 

In  conclusion  I  would  again  refer  to  the  scanty  number  of 
bacilli  found  in  tuberculosis  of  the  epiphysis  and  synovial  mem- 
brane in  animals.  Repeated  investigations  in  man  have  shown 
that  m  all  so-called  surgical  tuberculoses  (joints,  bones,  glands, 
skin,  etc.)  the  bacilli  are  found  in  very  small  numbers,  while 
they  are  extremely  numerous  in  the  sputum  of  consumptives 
and  in  tuberculous  lungs.  It  has  been  hitherto  impossible  to 
furnish  an  explanation  of  this  peculiar  feature. 


CHAPTER  lY. 

ETIOLOGY. 

Heredity  and  Predisposition. 

Heredity  plays  a  very  prominent  part  in  tuberculosis  of 
the  bones  and  joints  as  it  does  in  that  of  the  internal  organs. 
Congenital  tuberculosis  in  man  has  not  been  met  with  hitherto 
(Johne  observed  an  undoubted  case  of  congenital  tuberculosis 
in  a  calf,  "  Fortschritte  d.  Med./'  1885,  No.  T),  but  it  cannot  be 
denied  that  a  certain  predisposition  to  tubercular  affections  is 
transmitted  from  parents  to  children  and  that,  in  the  large 
majority  of  cases,  this  is  also  necessary  to  render  possible  the 
development  of  tuberculosis  of  the  bones  and  joints.  What 
this  inherited  predisposition  depends  upon,  we  do  not  know. 
It  may  be  surmised  that  there  is  a  certain  weakness  of  the 
tissues  and  perhaps  a  change  in  the  chemical  composition  of 
the  parenchymatous  fluids,  which  furnishes  an  especially 
favorable  soil  for  the  bacilli  that  may  enter. 

There  is  no  doubt  that  in  certain  individuals  the  tubercular 
virus  gains  a  hold  with  extreme  difficulty  or  not  at  all.  The 
best  proof  is  furnished  by  the  attendants  in  hospitals  for  con- 
sumptives, where  they  often  live  among  the  phthisical  patients 
for  fifteen  to  twenty  years.  In  the  olden  time  the  patients 
expectorated  on  the  floor  so  that  the  nurses  were  constantly 
inhaling  an  atmosphere  laden  with  bacilli  and  spores,  but 
many  did  not  become  tuberculous.  Surgeons  who  often  bathe 
the  hands  in  tuberculous  fluids,  especially  since  the  introduc- 
tion of  antisepsis,  and  not  infrequently  injure  the  hands  by 
sharp  splinters  of  bone,  usually  are  not  infected.  In  some  cases 
such  infections  give  rise  to  so-called  cadaver  tubercles,  which 
we  recognize  as  a  form  of  tuberculosis  of  the  skin.  But,  as  a 
rule,  further  infection  does  not  occur,  and  the  tubercles  usu- 
ally disappear  spontaneously,  although  often  only  after  the 
lapse  of  years. 

The  different  parts  of  the  body  also  exhibit  great  differ- 
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ences  with  regard  to  the  facility  with  which  they  become 
tuberculous.  The  predisposition  of  the  face  and  head  is  espe- 
ciall}^  prominent.  All  kinds  of  eczematous  and  purulent  in- 
flammations, even  mere  rhag-ades  of  the  mouth,  eyes,  ears,  nose, 
etc.,  often  lead  to  tubercular  affections  of  the  lymphatic  glands 
which  ma}^  continue  to  develop  after  the  recovery  of  the  excit- 
ing cause.  There  seems  to  be  no  doubt  that  the  primary  disease, 
for  example,  an  inflammatory  process  in  the  eye,  may  not  pre- 
sent a  tubercular  character,  and  that  the  glandular  swelling 
ma}-,  at  first,  be  pureh^  hyperplastic,  but  that  the  changes 
and  tissue  proliferations  produced  in  them  in  predisposed  in- 
dividuals have  a  great  tendency  to  become  tuberculous.  How- 
ever, an  extended  series  of  careful  microscopic  examinations 
of  the  primary  disease  is  still  necessary'.  Certain  forms  of 
disease  that  are  regarded  as  non-tuberculous,  are  evidenth^ 
of  a  bacillar\'  nature.  For  example,  in  a  case  of  tubercular 
disease  of  the  ulnar  glands,  Volkmann  found,  upon  the  same 
arm,  a  patch  of  eczema  whose  tissue,  when  scraped  off,  con- 
tained a  tolerably  large  number  of  tubercle  bacilli.^^ 

Although  we  believe  that  the  inherited  predisposition  plan's 
the  greatest  part  in  the  development  of  tuberculosis,  we  do 
not  den^'  that  members  of  perfectly  healthy  families  may  be 
attacked.  In  such  cases  the  outbreak  of  tuberculosis  is  pre- 
ceded occasionalh'  by  exhausting  diseases,  privations,  dissipa- 
tion, etc.  But  even  under  such  conditions  the  greatest  danger 
is  run  by  individuals  who  belong  to  tuberculous  families. 

Tubercular  diseases  of  the  joints  are  especially  apt  to  occur 
after  acute  infectious  diseases.  It  is  well  known  that  measles 
ma}'  develop  a  pronounced  tendency  to  tuberculosis.  In  addi- 
tion to  coxitis  we  have  often  seen  hydrops  tuberculosus  of  the 
knee  as  a  sequela  of  measles.  Specific  affection  of  a  joint,  with 
or  without  pulmonary  tuberculosis,  also  appears  occasionalh' 
after  whooping  cough.  Under  these  circumstances  the  hip- 
joint  is  especially-  apt  to  be  involved.  Scarlatina  is  rarely  a 
cause  of  such  diseases.  Among  other  predisposing  influences, 
parturition  and  child-bed  must  also  be  mentioned.  On  the 
other  hand,  even  the  best  condition  of  nutrition  offers  no  per- 
fectly reliable  protection  against  tuberculous  infection. 

Since  the  discovery  of  the  tubercle  bacilli,  an  attempt  has 
been  made  to  discard  the  doctrine  of  the  heredity  of  tubercu- 
losis.    It  has  been  said  that  members  of  a  tuberculous  family 
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have  greater  opportunities  for  the  absorption  of  tlie  bacilU 
and  are  therefore  exposed  to  a  greater  danger  of  infection. 
Although  this  fact  is  unquestioned,  it  does  not  explain  the 
further  fact  that  individuals  with  an  hereditary  taint,  even 
when  they  live  in  perfectly  health}^  surroundings,  so  often  ac- 
quire tubercular  diseases,  while  non-predisposed  individuals 
rarely  acquire  the  disease,  however  much  they  may  be  exposed 
to  infection. 

To  obtain  statistical  evidence  in  this  question,  we  must 
call  upon  old  family  physicians,  who  pi-actise  among  intelli- 
gent families,  rather  than  upon  the  observations  made  upon 
hospital  patients,  who  know  so  little  even  about  their  nearest 
relatives.  From  the  first-mentioned  source  it  may  be  ascer- 
tained that  the  large  majority  of  tubercular  diseases  of  the 
bones  and  joints  occur  in  families  with  an  hereditary  taint. 

The  predisposition  to  tuberculosis  does  not  remain  the 
same  throughout  the  entire  life.  Individuals  who  have  re- 
covered from  tubercular  diseases  in  youth,  sometimes  enjoy 
permanent  good  health  in  later  life. 

Much  was  formerly  written  concerning  the  relations  be- 
tween scrofula  and  tuberculosis.  In  our  opinion,  scrofula  sim- 
ply refers  to  the  general  constitutional  conditions,  tuberculosis 
to  the  local  processes.  A  child  is  called  scrofulous  when  it 
exhibits  a  tendency  to  various  chronic  inflammations  and  sup- 
purations, even  if  it  is  perfectly  well  at  the  time.  But  an  in- 
dividual is  never  called  tuberculous  unless  he  suffers  from  a 
tuberculous  process  in  some  part  of  the  body. 

Local  Causes  of  the  Development  of  Tubercular 
Diseases  of  the  Bones  and  Joints. 

Local  causes  possess  the  greatest  importance  in  the  devel- 
opment of  tuberculosis  of  the  bones  and  joints,  and  injuries  are 
specially  important  in  this  regard.  A  non-predisposed  child 
falls,  contuses  the  knee  or  spine,  and  exhibits  a  distinct  ex- 
travasation of  blood,  but  does  not  become  tuberculous.  A 
predisposed  individual,  after  a  blow  on  the  bone  which  causes 
a  slight  fracture  of  bony  septa  and  an  extravasation  of  blood, 
or  after  a  wrench  or  fall  in  which  the  spine  is  slightly  sprained, 
is  apt  to  suffer  from  tuberculosis  of  these  parts. 

Many  years  ago  the  French  War  Department  discovered 
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that  the  large  majority  of  all  soldiers,  upon  whom  amputation 
was  performed  on  account  of  tubercular  caries  of  the  foot,  had 
acquired  the  disease  as  the  result  of  a  sprain  of  the  ankle.  In 
like  manner,  most  cases  of  so-called  caries  of  the  wrist  develop 
after  sprains. 

It  is  a  remarkable  and  very  important  fact  that,  as  a  gen- 
eral thing-,  only  slight  injuries  give  rise  to  tuberculosis  of  the 
bones  and  joints.  Hence,  sprains  are  a  very  frequent  cause, 
dislocations  a  very  rare  one.  It  must  be  assumed  that,  in 
slight  injuries,  the  extravasations  into  the  medullary  tissue  of 
the  bones  or  the  exudations  into  the  capsule  of  the  joint,  fur- 
nish a  suitable  soil  for  the  development  of  the  tubercle  bacilli 
in  the  tissues  which  have  been  enfeebled  by  the  traumatism 
{vide  page  168). 

After  more  violent  injuries,  such  as  simple  or  compound 
fractures  (or  after  amputations,  extensive  injuries  to  the  skin, 
burns  which  have  been  granulating  for  months),  tuberculosis 
hardly  ever  develops,  even  in  individuals  with  an  hereditarj^ 
taint  or  in  those  who  are  already  tuberculous  {vide  page 
166).  It  must  be  assumed  that,  in  severe  injuries,  the  healing 
processes  and  the  associated  new  formation  of  cells  and  ves- 
sels run  such  a  vigorous  course  that  the  tubercle  bacilli  can- 
not battle  against  these  active  tissue  proliferations. 

An  analogous  phenomenon  is  observed  in  regard  to  other 
micro-orgauisms.  For  example,  the  streptococci  of  erysipelas 
are  able  to  proliferate  in  the  lymphatics  and  juice  canals  of 
the  skin,  but  we  can  often  set  a  limit  to  their  proliferation  by 
cauterizing  the  skin  with  tincture  of  iodine  or  the  solid  stick, 
and  thus  producing  inflammation  with  an  abundant  emigra- 
tion of  white  blood-globules.  This  boundary  the  streptococci 
are  often  unable  to  pass. 

Influence  of  Age  and  Sex  upon  the  Development  of 
Tuberculosis  of  the  Bones  and  Joints. 

The  majority  of  tubercular  alfections  of  the  joints  and  bones 
occur  in  childhood  and  youth.  According  to  Billroth,  nearly  a 
third  occur  in  the  first  ten  years  of  life,  a  sixth  in  the  second 
decennium;  the  frequency  diminishes  with  advancing  years. 
It  must  also  be  remembered  that  a  certain  number  of  the 
cases  in  later  years  are  relapses  of  a  former  process. 
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The  different  joints  are  variously  affected  according-  to 
age.  Tuberculosis  of  the  wrist  and  shoulder  is  rare  in  chil- 
dren, but  is  seen  more  often  at  a  more  advanced  ag-e.  This 
fact  is  explained  in  part  b\^  the  following-  circumstances.  In 
youth  the  primary  tuberculous  foci  are  found  commonly  in 
the  epiphyses,  and  it  is  not  until  their  rupture  into  the  joint 
that  the  latter  is  affected,  while  in  later  life  primary  s^'^novial 
tub.erculosis  is  more  apt  to  occur.  Certain  joints  exhibit  a 
g-reater  predisposition  to  the  latter  form  of  disease,  so  that 
they  are  more  often  attacked  in  later  life,  for  example;^  the 
wrist-joint.  On  the  other  hand,  tubercular  diseases  of  the  hip 
originate  chiefl}'  in  osseous  foci,  while  primary  synovial  tuber- 
culosis of  this  joint  is  comparatively  rare.  Hence,  the  pre- 
dominance of  coxitis  in  j^outh. 

Sex  exerts  a  not  unessential  influence  on  the  frequency  of 
these  diseases,  especially  as  reg-ards  the  hip  and  knee.  Among- 
149  resections  of  the  hip-joint  between  the  ag-es  of  two  and 
one-half  and  fourteen  years,  there  were  91  boys,  58  g-irls;  in 
later  years  both  sexes  are  equally  affected.  The  knee-joint 
showed  a  still  g-reater  difference.  Among-  99  resections  and 
arthrectomies  of  the  knee  before  the  ag-e  of  twenty  years, 
there  were  84  males  and  15  females;  in  later  life  there  is  no 
notable  difference  between  the  sexes.  The  male  sex  also 
seems  to  be  more  often  subjected  to  tuberculosis  of  the  shoul- 
der and  elbow-joints,  but  my  flg-ures  are  not  larg-e  enoug-h  to 
warrant  a  positive  conclusion. 

Metastatic  and  Pkimary  Tubercular  Disease  of  the 
Bones  and  Joints. 

We  must  here  enter  into  consideration  of  the  question 
whether  tuberculosis  really  does  develop  primarily  in  the  bones 
and  joints  or  whether  such  processes  must  always  be  reg-arded 
as  secondary,  as  metastases  from  tubercular  foci  in  other 
org-ans.  Some  investigators  claim  that  primary  tuberculosis 
occurs  onl}^  on  the  surface  of  the  skin  and  the  mucous  mem- 
branes, i.e.,  chiefly  the  digestive  and  respiratory  tract,  more 
rarely  the  genito-urinary  tract,  and  that  all  other  tubercular 
affections  are  metastatic. 

This  statement  is  decidedly  incorrect.  It  is  true  that,  in  a 
larg-e  number  of  cases  of  tuberculosis  of  the  bones  and  joints, 
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a  cheesy  h^mphatic  s'land  or  a  small,  cheesy  spot  in  the  limg-s 
is  found  on  autopsy,  but  even  the  most  careful  examination 
may  not  reveal  such  a  primary  focus.  Koenig-  mentions  that 
among-  67  autopsies  upon  individuals  who  had  suffered  from 
tuberculosis  of  the  bones  and  joints,  in  14  cases,  i.e.,  'IXic,  no 
old  foci  which  could  be  regarded  as  the  source  of  the  tubercu- 
losis of  the  bones,  were  found.  He  adds  that  this  proportion 
must  even  be  greater  than  appears,  because,  as  a  rule,  only 
the  severe  cases  terminate  fatally. 

But  even  if  a  tubercular  focus  is  found  in  some  part  of  the 
body,  this  is  not  necessarily  the  starting-iDoint  of  the  disease 
of  the  bones  or  joints.  Tuberculosis  not  alone  appears  in 
numerous  spots  on  the  first  entrance  of  the  virus,  but  new  in- 
fections from  without  may  occur  at  different  times,  independ- 
enth'  of  one  another.  We  know  that  a  tubercular  affection  of 
the  organism  does  not  confer  immunity  against  new  attacks. 
It  is,  therefore,  possible  that  tuberculosis  of  the  glands  develops 
from  affections  of  the  skin  or  mucous  membrane  in  early  child- 
hood, that  a  specific  disease  of  the  bones  or  joints  develops  a 
few  years  later,  and  that  finally  the  patient  dies  in  later  life 
of  pulmonary  tuberculosis,  although  not  one  of  these  diseases 
was  dependent  upon  the  other.  It  ma^^  even  happen  that,  at 
their  first  invasion,  the  tubercle  bacilli  remain  inactive  in 
some  tissues  for  a  long  time,  when  the  conditions  necessary" 
to  their  development  and  proliferation  are  wanting.  It  is  only 
when  these  make  their  appearance  that  the  bacilli  lead  to 
specific  disease  of  the  tissues.  In  this  way  foci  of  different 
duration  maj^  be  due  to  one  and  the  same  infection. 

At  all  events  a  small  proportion  of  tuberculoses  of  the 
bones  and  joints  must  be  regarded  as  primar^^  while  the 
larger  proportion  must  be  attributed  to  metastases,  resulting 
from  tuberculous  glands  (usually  bronchial  or  mesenteric) 
or  a  cheesy  focus.  In  these  cases  the  point  of  entry  of  the 
bacilli  is  known,  viz.,  at  the  surface  of  those  organs  in  which 
the  cheesy  process  is  situated  or  from  which  the  l^'mphatic 
glands  receive  their  suppl3\ 

It  is  more  difficult  to  answer  the  question,  Where  are  the 
tubercle  bacilli  received  in  the  primary  affections  of  the  bones 
and  joints  ?  The  most  unusual  mode  is  infection  through  a  re- 
cent wound,  and  a  comparatively  small  number  of  cases  have 
been  observed.    As  a  general  thing  the  invasion  takes  place 


I  "jd  Tuberculosis  of  the  Bones  and  Joints. 

through  the  mucous  membrane  of  the  air  passag-es  or  dig-estive 
tract.  Cornet  ^'^  has  shown  by  numerous  experiments  on  ani- 
mals, that  the  mucous  membranes  of  the  nose,  ej'es,  mouth, 
and  genitaha  are  permeable  for  tubercle  bacilli,  even  if  there 
has  not  been  the  slightest  injury  to  the  surface.  Cornil  and 
Dobroklonsky  "^^  have  reported  similar  results  concerning  the 
mucous  membrane  of  the  intestinal  tract.  As  a  matter  of 
course,  every  loss  of  epithelium,  however  trifling,  facilitates 
the  transmission.  The  bacilli  may  enter  at  all  parts  of  the 
skin  which  are  the  site  of  eczematous  and  impetiginous  erup- 
tions. In  two  cases  Demme  ^^  noted  the  presence  of  tubercle 
bacilli  In  eczematous  patches  of  skin. 

In  primary  affection  of  the  bones  and  joints  there  are  al- 
ways only  a  few  bacilli  which  enter  these  organs  through  the 
blood  channels.  This  will  also  hold  good,  as  a  general  thing, 
in  secondary  infection  from  another  focus.  It  is  only  occa- 
sionally that  a  coarse  particle  of  cheesy,  bacillus-containmg 
material  will  be  carried  into  the  vascular  system  of  the  bones 
and  cause  occlusion  of  a  terminal  arter^^  (embolism)  with  the 
formation  of  a  large,  usually  wedge-shaped  focus.  In  the 
majority  of  such  cases  the  bacilli  will  also  be  scattered  through 
the  entire  vascular  system  and  will  give  rise  to  an  acute 
miliary  tuberculosis. 


CHAPTEE  T. 

CLINICAL  SYMPTOMS  AND  COURSE. 
Prodromal  Stage. 

From  our  presentation  of  the  anatomical  conditions  it  fol- 
lows that  in  the  majority  of  tuberculous  joint  affections,  the 
original  morbid  process  is  situated,  not  in  the  joint  itself,  but 
in  the  articular  extremities  of  the  bones.  This  circumstance  is 
also  important  as  regards  the  clinical  symptoms.  The  period 
during-  which  the  tuberculous  affection  is  still  purely  osseous, 
corresponds  to  the  prodromal  stage  of  the  older  writers.  It 
varies  greatl}-  in  duration,  and  may  even  last  several  years. 

For  example,  H.  G.,  a  girl,  get.  18  years,  was  treated  in  the 
hospital  for  disease  of  the  left  hip-joint;  for  six  years  she  was 
carefully  examined  several  times  a  year  during"  chloroform 
narcosis.  The  girl  was  utterlj'  unable  to  walk,  could  not  sup- 
port herself  at  all  upon  the  left  leg,  had  violent  pains  in  the  knee, 
but  had  unimpeded  motion  of  the  joint  in  narcosis  so  that  Volk- 
mann  diagnosed  hysterical  coxitis.  It  was  not  until  the  lapse 
of  six  years  that  an  old  tuberculous  focus,  which  had  been 
situated  in  the  immediate  vicinity  of  the  joint,  ruptured  into 
the  joint.  Four  3'ears  after  resection  of  the  hip-joint,  i.e., 
after  the  disease  had  lasted  ten  3'ears,  the  patient  died  of  al- 
buminuria and  g-eneral  drops^'. 

The  prodromal  stage  is  usually  xqvj  much  shorter.  The 
patients  experience  an  impediment  in  the  use  of  the  limb,  oc- 
casionally complain  of  pains,  perhaps  have  a  temporary  effu- 
sion into  the  joint.  At  times  these  symptoms  are  more  pro- 
nounced, at  others  they  are  absent  or  very  slight.  In  rare 
cases  the  pains,  at  an  early  period,  have  a  violent,  neuralgic 
character  and  radiate  into  surrounding  parts. 

With  the  increase  in  the  size  of  the  osseous  focus  there  is 
increased  irritation  of  surroundmg  parts.  In  tlie  periosteum 
the  reactive  processes  are  sometimes  shown  by  great  thicken- 
ing, infiltration  with  parenchymatous  fluid,  and  oedema.  This 
XI— 12 
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condition  is  particularly  demonstrable  upon  superficial  bones, 
for  example,  the  head  of  the  tibia  and  the  trochanter  major. 
A  peculiar  doug-hy  swelling"  is  felt  under  the  skin,  and  the  con- 
tinued pressure  of  the  fing-er  produces  a  shallow-depression  in 
the  periosteum  over  which  the  unchang-ed  integument  can  be 
moved.  Such  parts  are  usuall^^  very  tender  on  pressure,  and 
when  the  tenderness  is  confined  to  a  very  small  part  of  the 
epiphysis,  it  constitutes  a  tolerably  positive  sig-n  of  a  tuber- 
cular bone  process,  even  if  other  reliable  signs  are  absent. 

C.  D.,  £et.  40  years,  whose  mother  died  of  phthisis,  had  suf- 
fered for  three  years  (as  the  result,  it  is  said,  of  a  fall  on  the 
left  shoulder)  from  occasional  rheumatic  pains  in  the  left  arm. 
In  the  last  three  months  the  pains  increased  so  that  the  pa- 
tient abandoned  his  occupation.  Apart  from  moderate  wast- 
ing* of  the  arm,  no  deviation  from  the  normal  shape  was  found. 
The  shoulder-joint  was  held  perfectly  stiff,  but  under  chloro- 
form all  movements  could  be  performed  freely  and  without 
crepitation.  The  anterior  surface  of  the  head  of  the  humerus 
toward  the  tuberculum  minus  was  extremely  sensitive  over  a 
surface  the  size  of  a  mark.  There  was  no  swelling",  redness,  or 
oedema  of  the  soft  parts,  and  the  bone  was  not  softer  or  more 
yielding  in  this  locality.  We  therefore  had  to  deal  with  an 
inflammatory  process  in  the  head  of  the  humerus,  and  as  the 
patient  had  infiltration  of  the  apices  of  the  lungs  and  also  had 
an  hereditary  taint,  I  assumed  a  tubercular  process  and  made 
an  exploratory^  incision.  The  capsule  of  the  joint  and  the 
cartilag'e  appeared  entirely  normal.  I  then  chiselled  into  the 
bone  at  the  painful  spot  and,  at  a  depth  of  more  than  one 
centimetre,  came  upon  cheesy  bone.  Resection  was  then 
performed  and  after  the  head  of  the  bone  was  sawed,  there 
was  found  an  unusually''  larg-e  cheesy  focus,  whose  centre  was 
softened  in  a  small  spot,  while  the  remainder  of  the  diseased 
tissue  was  very  firm  (Fig-.  35).  The  focus  extended  into  the 
diaphysis  so  that  it  became  necessary  to  remove  about  2  cm. 
of  the  latter.  It  was  only  at  the  upper  surface  of  the  head 
of  the  bone  that  the  cheesy  process  extended  to  the  articular 
cartilage  h,  which  appeared  to  be  healthy,  but  was  detached 
from  its  base.  Here  a  rupture  into  the  joint  would  have  oc- 
curred in  a  short  time.  Recovery  was  undisturbed  and  no 
relapse  has  occurred. 
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This  case  is  important  because  it  teaches  that  even  very 
large  cheesy  foci  may  exist  in  the  bone  for  a  long  time  with- 
out rupturing"  into  the  adjacent  joint;  and  that,  even  in  such 
severe  cases,  all  symptoms  except  pain  may  be  permanently 
absent. 

On  careful  palpation  there  is  sometimes  a  sensation  as  if 
the  bone  can  be  compressed  a  little  at  the  sensitive  spot.  If, 
in  addition  to  the  periosteum,  the  skin  also  takes  part  in  the 
cedematous  SAvelling,  if  a  granulation  process  develops  beneath 


Fig.  35.— Resected  Head  of  the  Humerus,  a,  Large  cheesy  focus,  extending  into  the 
diaphysis  ;  b,  Articular  cartilage  beginning  to  be  detached.  The  two  pieces  of  bone  were 
not  sawed  in  the  same  plane,  so  that  they  do  not  fit  one  another  accurately. 

it,  or  an  abscess  forms  at  a  place  at  which  suppuration  from 
the  joint  is  not  apt  to  appear,  then  we  can  make  a  tolerably 
certain  diagnosis  of  a  primary  tubercular  osseous  focus,  with 
a  tendency  to  softening.  If  the  abscess  has  ruptured  and  a 
fistula  has  formed,  from  which  bone  sand  is  occasionally  dis- 
charged, the  diagnosis  becomes  undoubted. 

In  some  cases  the  adjacent  joint  is  implicated  hy  the  spread 
of  the  inflammation,  although  there  has  been  no  rapture  of 
the  primary  focus  and  hence  no  specific  infection.  We  have 
seen  a  number  of  cases  in  which  tubercular  foci  in  tlie  immedi- 
ate vicinity  of  the  hip-joint  gave  rise  to  the  distinct  clinical 
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history  of  coxitis,  in  which  abscesses  developed  later,  exactly 
as  in  coxitis,  and  yet  permanent  recovery  with  freely  movable 
joint  was  secured  after  removing  the  osseous  focus  in  question. 
The  following-  case  will  serve  as  an  illustration. 

Minnie  M.,  aat.  8  years,  previously  healthy,  suddenly  began 
to  limp  on  the  rig'ht  leg\  The  condition  grew  worse,  inasmuch 
as  the  child  was  allowed  to  walk  about  for  five  months,  and 
in  the  last  four  weeks  the  pains  grew  so  violent  that  the  child 
was  confined  to  bed. 

On  examination  the  right  thigh  was  fixed  at  the  hip  in  ab- 
duction and  slight  flexion,  passive  movements  were  greatly 
impeded,  and  pressure  on  the  head  of  the  femur  immediately 
to  the  outside  of  the  femoral  artery  was  very  painful.  In 
narcosis  the  movements  at  the  hip- joint  were  perfectly  normal; 
no  crepitus  or  abscess  discoverable.  A  diagnosis  was  made  of 
beginning  coxitis  in  the  stage  of  abduction,  and  the  articular 
cartilage  was  regarded  as  normal.  The  child  was  treated  b}" 
extension.  In  three  weeks  there  was  decided  improvement, 
active  motion  was  less  impeded,  the  elongation  of  the  limb 
w^as  relieved,  and  only  a  slight  flexion  at  the  hip  remained.  The 
patient  then  returned  home.  On  readmission  to  the  hospital, 
three  months  later,  the  right  limb  was  slightl^^  abducted  but 
no  longer  flexed.  The  active  movements  were  very  restricted ; 
passive  movements  almost  normal,  even  without  an  anaesthetic; 
no  crepitation.  Quite  a  large  abscess  was  found  on  the  anterior, 
outer  side  of  the  thigh,  under  the  tensor  vaginae  femoris. 
This  would  have  increased  the  certainty  of  the  diagnosis  of 
tubercular  coxitis,  w^ere  it  not  for  the  fact  that  the  joint  was 
not  painful  and  passive  motion  was  not  impeded  in  the  least. 
After  opening  the  abscess  a  fistulous  channel  was  found  to 
lead  upward  to  the  ilium,  about  one  centimetre  to  the  outside 
and  above  the  acetabulum  and  outside  of  the  capsule.  Here 
a  cheesy  spot  was  found  as  large  as  a  bean.  After  its  re- 
moval, the  capsule  was  found  entirely  intact.  The  cavity  was 
stuffed  with  iodoform-gauze,  and  healed  in  a  few  weeks.  The 
joint  has  remained  freely  movable  and  recovery  has  been  per- 
manent. 

It  would  be  very  important  to  make  the  diagnosis  of  pri- 
mary epiphyseal  disease  as  early  as  possible  in  order  that  we 
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mig-ht  remove  the  focus  by  operative  interference,  and  protect 
the  joint  from  tuberculous  infection.  Unfortunately  this  can- 
not be  done  in  tlie  larg-e  majority  of  cases  because  the  symp- 
toms are  too  vae'ue. 


Course  of  Tubercular  Diseases  of  the  Joints. 

It  is  hardly  necessary  to  say  that  it  is  extremely  difficult 
to  formulate  a  g-eneral  s^'mptomatology  of  tubercular  diseases 
of  the  joints,  partly  because  some  are  primarily  osseous,  some 
primarily  synovial  and  these  often  run  a  ver^-  different  clini- 
cal course,  parth'  because  the  history  of  the  individual  cases 
ma}'  be  verj-  different.  In  addition  to  the  chronic  forms,  there 
are  some  which  are  verj'-  acute,  although  the  former  are  much 
more  frequent.  The  disease  often  develops  so  slo^iy  and  -with 
such  slight  symptoms,  that  it  attains  considerable  severity 
before  it  is  accidentally  noticed. 

Even  in  the  beg-inning-  an  irreg-ular  course,  by  fits  and 
starts,  is  almost  always  characteristic  of  joint  tuberculosis. 
A  uniform  increase  of  the  symptoms  is  rarely  found,  and  acute 
exacerbations  occur  very  often.  More  severe  pains  and  per- 
haps shght  fever  suddenly  set  in.  The  region  of  the  joint  feels 
warmer,  the  peri-articular  tissue  shows  increased  succulence 
and  infiltration,  occasionally  there  is  rapid  effusion  into  the 
joint.  Such  exacerbations  g-enerally  result  from  prolong-ed 
use  of  the  limb,  reckless  movements,  slight  injuries  such  as 
sprains.  Under  the  influence  of  rest  the  acute  exacerbation 
may  subside,  but  increased  swelling-  and  irritability  often  re- 
main. 

The  exacerbations  are  often  followed  by  more  or  less  pro- 
long-ed remissions,  during-  which  the  joint  appears  almost  nor- 
mal.    In  this  way  the  disease  often  lasts  a  number  of  years. 

Swelling  of  the  Joint  and  its  Vicinity. 

One  of  the  first  symptoms  is  usually  swelling-  of  the  joint 
and  its  vicinity.  This  \WA.y  depend  upon  peri-articular  processes 
(tumor  albus,  fung-us  articuli,  g-elatinous  infiltration)  or  in 
g-reat  part  upon  an  accumulation  of  g-ranulation  masses  in  the 
joint  itself.  If  the  latter  are  soft,  they  often  exhibit  pseudo- 
fluctuation,  especially  when  they  are  subject  to  a  certain  de- 
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gree  of  pressure  by  the  surrounding-  fibrous  layers.  In  other 
cases  we  have  to  deal  with  synovial  serous,  sero-purulent  or 
almost  purely  purulent,  even  thick  smearj^  masses,  and  the 
capsule  is  thickened  to  a  greater  or  lesser  degree. 

The  shape  of  the  joint  is  soon  changed  by  the  reactive  peri- 
articular new  formations  of  tissue,  which  develop  into  extensive 
callosities  or  individual  prominences.  The  shape  becomes  more 
spherical  or  spindle-shaped,  and  the  special  elevations  and  de- 
pressions,which  often  give  the  joints  such  a  characteristic  shape, 
disappear.  The  region  of  the  joint  is  covered  with  a  network 
of  bluish  veins,  while  the  skin  may  be  atrophied  to  the  thinness 
of  paper.  It  is  especiall}^  in  the  firmer  forms  of  peri-articular 
proliferation  that  the  skin  assumes  the  shining  appearance  of 
a  bald  head.  In  the  spherical  thickening's  we  often  find  that 
the  limb  is  very  (Edematous  below  the  joint  on  account  of  the 
great  interference  with  the  venous  circulation. 

In  accumulations  of  morbid  material  within  the  joint  itself, 
the  latter  retains  its  shape,  and  the  swelling  is  confined  to  the 
capsule  and  its  recesses.  But  the  great  pressure  to  which  the 
fluid  is  often  subjected,  may  distend  most  markedly  those 
parts  which  are  not  supported  by  tendons  and  muscles,  and 
the  capsule  then  assumes  an  irregular  shape. 

But  whether  the  chang-es  are  intra-articular  or  extra-artic- 
ular, those  joints  which  have  only  a  thin  covering  of  soft  parts 
will  soon  exhibit  changes  of  shape  to  the  careful  observer. 

Functional  Disturbances. 

An  equally  characteristic  feature  of  tuberculosis  of  the 
joints  and  of  the  bones  in  their  immediate  vicinity,  is  the  early 
loss  of  power  to  move  the  joint,  until  finally  complete  fixation 
results.  In  more  chronic  cases  the  patient,  at  first,  often  feels 
only  a  stiffness  in  the  limb,  especially  after  prolonged  rest,  as 
in  the  morning-  after  rising.  But  the  good  effects  of  rest  are 
soon  learned  by  the  patient;  the  pains  increase  particularly 
after  severe  exertion. 

With  these  s3^mptoms  there  is  usually  associated  more  or 
less  marked  emaciation  of  the  limb  as  a  result  of  disuse.  The 
muscles  become  flabby.  The  thigh  is  especially  apt  to  change 
its  shape.  During  dorsal  decubitus,  in  healthy  individuals,  the 
antero-posterior  diameter  of  the  thigh  is  the  greatest,  but  in 
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hip-joint  disease  tiie  limb  is  flattened  and  the  transverse  dia- 
meter is  larg-est.  The  muscles  of  the  alt'ected  limb  are  weak 
in  a  degree  corresponding- to  their  emaciation.  In  severe  cases 
the  patient  often  cannot  raise  the  limb  from  the  horizontal 
position.  The  electrical  irritability  of  different  groups  of 
muscles  is  sometimes  diminished. 

The  adipose  tissue  soon  takes  part  in  the  atroplw,  and 
gradually  disappears  almost  entirely,  so  that  the  integument 
appears  as  thin  as  paper. 

False  Position  and  Contractures  of  Muscles. 

False  position  and  contractures  of  the  muscles  develop  al- 
most constantly  and  often  very  early  around  tuberculous  joints. 
Bonnet  first  advanced  the  theory  that  the  false  position  is  due 
to  increase  of  the  capsular  contents.  If  fluid  is  injected  under 
great  pressure  into  the  synovial  sac,  every  joint  takes  that 
position  in  which  it  possesses  its  greatest  volume.  The  knee- 
joint  assumes  .a  slightlj^-flexed  position,  the  hip-joint  is  ab- 
ducted, rotated  externally  and  slightly  flexed,  the  ankle-joint 
assumes  a  more  or  less  equinus  position.  That  Bonnet's  theory 
possesses  a  certain  justification,  is  seen  in  acute  ha?marthros 
of  the  knee.  If  a  large  extravasation  of  blood  forms  rapidly, 
the  knee  is  at  once  slightly  flexed  and  rupture  of  the  capsule 
will  be  produced  if  extension  is  forced  before  puncture  and 
evacuation  of  the  joint. 

Nevertheless,  Bonnet's  theory  does  not  possess  much  weight. 
The  increase  of  the  joint  contents  usually  occurs  so  slowly, 
and  the  synovial  membrane  and  capsule  become  so  distensible 
from  small-cell  and  serous  infiltration  that  the  increase  of  the 
contents  exercises  no  influence  on  the  position  of  the  joint.  It 
is,  therefore,  not  unusual  to  find  the  knee-joint  completely  ex- 
tended, despite  tubercular  disease  with  large  effusion. 

Moreover,  the  higher  grades  of  false  position  cannot  be  ex- 
plained by  Bonnet's  theory.  As  soon  as  the  flexion  becomes 
more  marked,  the  space  within  the  joint  diminishes  ver}'  rap- 
idl}-,  and  even  becomes  less  than  in  extension.  In  addition  this 
theory  does  not  explain  the  peculiar  variation  in  the  position 
of  the  limb,  which  is  observed  particularly  in  coxitis.  Here 
the  abducted,  slightly  flexed,  and  externally  rotated  thigh  sud- 
denly or  slowly  becomes  adducted,  flexed,  and  rotated   inter- 
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nally.  In  the  cadaver  only  the  first  j)osition  can  be  produced 
by  forcible  injection  into  the  joint  and  then  only  when  the  soft 
parts  are  removed  down  to  the  capsule  and  the  femur  is  sawed 
through  in  its  upper  third. 

Much  greater  influence  attaches  to  the  reflex  contractures 
of  the  muscles  resulting-  from  irritation  of  the  synovial  mem- 
brane, in  the  same  way  that  a  small  foreign  body  in  the  con- 
junctival sac  may  produce  the  most  violent  blepharospasm. 
This  is  very  often  shown  by  examination  in  profound  chloro- 
form narcosis.  Perfectl}^  rigid  joints  at  once  become  freelj'- 
movable.  Moreover,  the  contractures  develop  so  much  earlier 
and  more  severely,  the  more  violent  the  pains  and  symptoms 
of  irritation.  If  the  disease  runs  a  torpid  course,  the  false 
positions  may  not  develop,  although  the  anatomical  changes 
in  the  joint  may  be  extreme.  The  painful  muscular  twitch- 
ings  which  occur  in  coxitis,  particularly  at  night,  prove  that 
muscular  contractures  may  really  be  produced  in  a  reflex 
manner  by  diseased  joints. 

But  the  development  of  such  contractures  is  especially  fa- 
vored by  the  fact  that  the  patients  assume  in  bed  that  posi- 
tion in  which  the  joint  is  relieved  as  much  as  possible  and  in 
which  the  least  pain  is  felt.  Formerly  the  voluntary  selection 
of  a  certain  position  of  the  limb  by  the  patient  was  regarded 
as  the  sole  cause  of  the  contractures.  This  view  was  aban- 
doned when  it  was  learned  that  the  pains  are  often  ver3^  vio- 
lent in  false  positions  and  that  they  may  sometimes  be  relieved 
at  once  by  forcible  improvement  of  the  position  of  the  joint. 

These  "  pure  contractures ''  soon  pass  into  complete  fixation 
through  changes  in  the  muscles  and  connective  tissue.  In  the 
muscles  the  changes  m  this  stage  (nutritive  changes)  depend 
upon  certain  degenerations  and  upon  absorption  of  the  con- 
tractile substance.  As  a  result  of  disuse,  fatty  metamorphosis 
occurs,  often  attended  with  the  formation  of  adipose  cells  in 
the  interstitial  tissue,  the  muscles  assume  a  lipomatous  char- 
acter, and  the  contractile  substance  is  finally  destroj'ed.  The 
inflammation  conveyed  from  the  diseased  joint  also  influences 
these  atrophic  processes;  the  normal  elasticity  of  the  muscles 
is  lost  and  thej'  are  converted  into  unyielding  bands.  They 
often  assume  a  tendinous  structure,  and  the  contracture  be- 
comes retraction.  The  shortened  muscles  then  yield  only  to 
great  violence  or  not  at  all. 
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The  capsule,  which  has  never  been  made  tense,  also  beg'ins 
ver^'  soon  to  suffer  retraction  on  the  flexor  side.  Further- 
more, as  the  result  of  the  peri-articular  connective-tissue  pro- 
liferations, the  tendons  and  muscles  adhere  to  one  another  and 
to  the  underlying-  capsule  in  such  a  way  that  the  mobility'  is 
abolished.  At  the  same  time,  those  changes,  which  inaugurate 
the  various  forms  of  ankylosis,  beg-in  within  the  capsular 
cavity. 

Luxations  or  subluxations  are  observed  not  infrequently  in 
tubercular  joints.  These  so-called  spontaneous  or  patholog-i- 
cal  luxations  are  favored  b3'  various  circumstances.  In  the 
first  place  the  carious  ends  of  the  bones  and  the  acetabula  lose 
their  shape,  the  former  growing-  smaller,  the  latter  larger. 
In  other  cases  the  capsule  and  lig-aments,  on  account  of  the 
accumulation  of  large  exudations  and  of  their  relaxation,  can- 
not otter  resistance  to  the  muscular  traction  which  is  often  in- 
creased on  account  of  the  abnormal  position  of  the  joint. 
Volkmann  called  the  former  variety  destruction-luxations,  the 
latter  distention-luxations.  They  may  be  complete  or  incom- 
plete, and  may  occur  in  all  joints.  The3"  are  most  frequent  as 
complete  luxations  at  the  hip-joint,  as  subluxations  at  the 
knee-joint. 

The  luxations  usuall^^  develop  ver3'  g-raduall3\  The  joint 
loses  its  firmness  on  account  of  the  softening  and  stretching-  of 
the  ligaments,  it  becomes  flabby  and  permits  movements  that 
are  not  possible  in  the  normal  condition.  Thus,  lateral  move- 
ments maj'  be  performed  at  the  knee  and  elbow,  and  the  head 
of  the  femur  may  be  pulled  out  of  the  acetabulum.  A  rapid 
movement,  a  fall,  etc.,  may  also  cause  sudden  luxation.  The 
injur^^  is  usually  slight  in  character,  so  that  we  are  justified 
in  concluding  that  the  joint  changes  must  have  reached  a  con- 
siderable degree  of  severity. 

These  true  luxations  must  be  distinguished  from  intra- 
acetabular  displacement  and  wandering  of  the  acetabulum. 

It  is  especially  frequent  at  the  hip  and  shoulder  in  caries 
sicca.  On  account  of  the  adducted  position  of  the  thigh  the 
constant  pressure  of  the  head  of  the  femur  upon  the  posterior 
upper  section  of  the  acetabulum  and  its  rim  causes  ulcerative 
destruction  of  these  parts.  The  carious  head  of  the  femur 
moves  upward  and  outward  upon  the  oblique  plane,  and  the 
anterior,  lower  portions  of  the  acetabulum  become  correspond- 
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ingly  empty.  Thus  displacements  of  several  centimetres 
occur,  although  the  bone  does  not  seem  to  have  left  the  acetab- 
ulum. 

The  destruction  and  softening-  of  the  bones  sometimes 
give  rise  to  other  deformities  of  the  joints  and  even  of  the 
tubular  bones,  especially  at  the  knee  in  genu  valgum,  but  we 
can  merely  refer  to  them  in  this  book.  It  is  also  a  verj^ 
common  fact  that  a  chronic  tuberculosis  of  the  knee,  which  is 
associated  with  flexion  and  relaxation  of  the  capsule,  causes 
more  marked  rotation  of  the  foot  to  the  outside.  At  the  hip- 
joint,  as  the  result  of  destruction  or  granular  softening-  of  the 
epiphyseal  cartilage,  detachment  of  the  head  of  the  femur  often 
takes  place,  and  this  in  turn  causes  displacement.  The  rarest 
deformities  are  curvatures  of  the  diaphyses  as  the  result  of 
the  development  of  tubercular  foci  within  them. 

On  the  other  hand,  deformities  which  result  from  compen- 
satory changes  in  the  position  of  the  adjacent  joints,  are  ex- 
tremely^ frequent.  Nothing  is  more  common  than  the  appar- 
ent elongations  and  shortenings  of  the  leg  in  coxitis  (which 
are  only  the  effect  of  a  position  of  abduction  or  adduction),  and 
the  often  extreme  lordoses  which  develop  in  flexion  of  the  hip- 
joint.  I  need  only  refer  to  the  static  changes  in  the  spine 
which  must  result  from  obliquity  of  the  pelvis,  Stromeyer 
was  the  first  to  show  that  these  changes  usually  do  not  be- 
come fixed. 

Crepitation. 

If  the  cartilage  is  destroyed  in  joints  that  are  not  in  com- 
plete fixation,  crepitation  is  felt  not  infrequently  on  move- 
ment. Chloroform  narcosis  is  often  necessary  for  thorough 
examination,  both  on  account  of  the  pain  and  also  because 
muscular  spasms  may  interfere  with  the  examination  or  even 
make  it  impossible.  On  account  of  the  fatty  atroph}^  of  the 
bones,  the  crepitation  in  these  cases  is  usually  much  softer 
than  in  fractures.  If  the  lipomasia  is  far  advanced  or  the 
joint  ends  are  entirely  overgrown  with  granulations,  we  feel 
no  crepitation  even  during  the  most  extensive  movement. 
This  symptom  is  occasionally  perceptible  onl^'  in  a  certain 
position  of  the  joint,  for  example,  in  the  hip-joint  only  during 
rotation  of  the  strongly-abducted  thigh.     In  order  to  arrive 
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at  positive  resuits,  tlie  examination  must  therefore  be  made 
in  all  positions. 

Pain. 

Pain  is  a  veiy  important  symptom.  There  are  cases,  how- 
ever, in  which  very  little  or  no  pain  is  felt  in  the  diseased  joint 
during-  the  entire  course  of  the  affection.  Hence  such  a  patient 
may  never  be  confined  to  bed,  although  in  coxitis,  for  example, 
the  limb  always  becomes  shorter  and  assumes  false  positions. 
At  other  times  the  pain  appears  very  early  and  is  not  infre- 
quently extremely  severe.  It  may  be  so  intense  that  the 
patient  cannot  tolerate  the  slightest  movement  of  the  joint. 

In  addition,  there  are  so-called  radiating  pains  which  occur 
in  a  very  characteristic  manner  in  tubercular  disease  of  the 
spine  and  particularly  of  the  hip-joint.  In  spondj'litis  the 
pains  radiate  into  the  back  of  the  head,  neck,  shoulders  or 
arms,  according  to  the  site  of  the  disease,  or  they  appear  as 
girdle  pains  around  the  chest  or  abdomen,  and  they  are  not 
infrequently  the  first  perceptible  signs  of  disease.  At  the 
hip-joint  we  have  observed  some  very  remarkable  phenomena; 
after  operations  on  the  superior  epiphysis  of  the  femur  or  after 
resections,  the  slightest  contact  of  a  sound  with  the  apparently 
healthy  but  usually  inflamed  bone  gave  rise  to  the  most  vio- 
lent pain  in  the  knee-joint.  In  a  few  cases  of  old  fistulas,  the 
patients  likewise  complained  of  severe  pain  in  the  knee  when 
the  sound  came  in  contact  with  the  great  trochanter.  It  is 
hardly  necessary  to  mention  that  the  knee  was  healthy  in 
these  cases. 

The  pains  in  the  knee-joint  itself  and  particularly  on  its 
inner  surface,  which  may  continue  with  great  violence  for 
weeks  and  months,  sometimes  constitute  the  main  source  of 
complaint  in  the  early  stages  of  tubercular  coxitis,  so  that  an 
inexperienced  physician  may  regard  the  knee  as  the  site  of 
disease. 

Definite  points  are  usually''  painful  on  pressure  in  the  first 
stag"es  of  tubercular  disease  of  the  joints,  and  this  sign  may 
greatly  facilitate  the  diagnosis.  These  puncta  dolorosa  are 
generally  points  at  which  the  synovial  membrane  lies  close  to 
the  skin  and  is  tightly  stretched  across  parts  of  the  articular 
extremities  of  the  bones. 

At  the  shoulder-joint  the  most  tender  point  is  usually  on 
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the  anterior  surface  and  to  the  outside  of  the  coracoid  process; 
at  the  elbow,  the  head  of  tlie  radius  and  that  part  of  the  cap- 
sule which  lies  directly  above  it ;  at  the  knee,  on  each  side  of 
the  lig-amentum  patella?.  At  the  hip  there  are  three  painful 
points,  one  of  which  is  by  far  the  most  important,  viz.,  a  spot 
on  the  anterior  surface  of  the  joint,  immediately  to  the  outside 
of  the  larg-e  vessels.  It  is  found  very  readily  by  bisecting-  the 
line  between  the  symphysis  and  the  anterior  superior  spine  of 
the  ilium  and  thus  determining"  the  position  of  the  femoral 
artery;  then  pressing  with  the  fing-er  a  little  to  the  outside 
and  below  the  artery,  but  still  close  to  Poupart's  lig-ament. 
A  second  painful  point  may  be  present  immediately'  behind 
the  great  trochanter,  but  this  is  much  rarer.  A  more  import- 
ant painful  point  is  the  one  found  quite  frequently  on  the 
inner  surface  of  the  thigh,  immediately  below  the  groin,  m  the 
adductor  region. 

In  spond^'litis  the  diseased  vertebrae  are  usually  very  ten- 
der on  pressure  from  behind,  or,  in  the  case  of  the  cervical 
spine,  from  the  sides  and  from  the  pharynx.  Compression  of 
the  spine  by  pressure  or  a  blow  on  the  head,  also  produces 
pain  at  the  diseased  part. 

Painful  points  possess  diagnostic  importance  not  alone  in 
tubercular  diseases  of  the  synovial  membrane,  but  also  in  pri- 
mary tubercular  epiphyseal  processes  at  an  early  stage,  when 
rupture  has  not  yet  occurred  into  the  adjacent  joint  {vide 
p.  177). 

A  further  important  sign  is  painful  contractions  of  the  mus- 
cles, occurring  chiefly  in  diseases  of  the  hip-joint.  They  here 
possess  the  same  significance  as  the  suddenly-developing  spas- 
modic twitchings  in  recent  fractures  of  the  lower  limbs.  These 
twitchings  occur  mainly  at  night;  a  child,  suffering  from 
severe  coxitis,  suddenly  experiences  the  most  violent  spasmodic 
pains  so  that  he  wakes  from  sleep  and  cries  out  aloud.  Such 
attacks,  in  which  the  entire  limb  sometimes  exhibits  spas- 
modic twitchings,  may  be  repeated  six  to  eight  times  in  a 
night  and  may  be  so  violent  as  to  cause  luxation  of  the  de- 
stroyed joint.  They  cease  forthwith  as  soon  as  extension  is 
applied  properly,  so  that  the  carious  joint  surfaces  nojonger 
exercise  pressure  upon  one  another. 


Tuberculosis  of  the  Bones  and  Joints.  1 89 

Temperature. 

As  a  general  thing-  the  temperature  in  tubercular  inflam- 
mations of  the  bones  and  joints  is  not  ver3^  characteristic,  al- 
though careful  observation  of  the  fever  occasionally  aids  an 
early  diag-nosis. 

Closed,  non-suppurating-  tubercular  foci  do  not  produce 
fever,  except  under  special  circumstances.  If  fever  does  set 
in,  there  is  usually  a  complication  with  tuberculosis  of  internal 
organs,  especially  those  which  are  freely  open  to  the  atmo- 
sphere (lungs  and  intestines),  or  with  an  acute  basilar  menin- 
gitis. Even  the  most  severe  tubercular  destructions  of  bone 
may  continue  for  years  without  fever,  particularly  dr^^  caries, 
and  also  very  chronic  forms  of  tumor  albus.  Tubercle  bacilli 
are  thus  essentially  different  from  the  septic  micro-organisms 
(staphylococcus  and  streptococcus  pyogenes). 

Large  accumulations  of  sero-purulent  or  purulent  fluid  in 
the  joints  or  their  vicinity  often  cause  rise  of  temperature. 
As  a.  rule  the  fever  is  then  remittent,  rising-  at  night  to  100^°  or 
101^°,  while  the  morning  temperature  is  normal  or  even  sub- 
normal. The  fever  often  occurs  only  in  paroxysms ;  the  patient 
exhibits  a  rise  of  temperature  for  several  days  or  weeks  and 
then  is  free  from  fever  for  some  time.  In  severe  cases  there 
is  occasionally  a  continued  fever  with  morning  temperatures 
of  100^°  and  evening  temperatures  up  to  102°  or  even  more.  The 
iliac  abscesses  of  spondylitis  and  certain  cold  abscesses  in 
coxitis  are  often  attended  with  a  protracted,  disquieting  fever. 
This  often  ceases,  however,  with  the  development  of  the  ab- 
scess. 

It  is  a  very  striking  fact  that,  in  patients  who  had  hitherto 
been  free  from  fever,  any  movements  of  the  affected  joint^ 
which  are  made  for  the  purpose  of  more  accurate  examina- 
tions, often  result  in  a  rise  of  temperature.  It  is  probable  that 
tubercular  granulation  masses  are  torn  during  such  move- 
ments, rubbed  up,  and  thus  made  accessible  to  absorption. 
The  elevation  of  temperature  generalh'  occurs  on  the  evening 
of  the  examination  and  not  infrequently  reaches  102°,  even  10-4° ; 
it  may  continue  for  a  few  daj's  and  then  become  normal.  This 
peculiar  phenomenon  possesses  decided  diagnostic  value,  as  it 
is  not  observed  in  non-tubercular  alFections  of  the  joints,  so 
long  as  large  extravasations  of  blood  are  not  formed.     Tern- 
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porary  absorption  fever  ma^'  develop,  however,  as  has  been 
seen  in  simple  fractures. 

A  laborer,  ast.  22  years,  limped  for  some  time  and  had  pain 
in  the  rig'ht  hip  on  walking-.  The  limb  was  slig-htly  abducted 
and  flexed,  active  and  passive  movements  were  impeded  and 
g-ave  rise  to  pain,  and  the  capsule  was  tender  on  pressure.  On 
examination  in  narcosis,  the  hip-joint  was  freely  movable,  but 
slight  friction  was  felt;  no  abscess  or  infiltration  of  the  soft 
parts  Avas  found.  After  the  examination  the  patient  had  a 
rise  of  temperature  for  several  daj^s,  as  shown  below: 


Examination  duriuir  the  forenoon. 


Morning 

Evening 

97° 

99.1° 

98.4° 

103.8°  I 

101.3° 

102.5° 

100.4° 

101.2° 

99.8° 

100.5° 

99.5° 

99° 

In  some  patients  in  whom  the  examination  under  an  anaes- 
thetic was  repeated  from  time  to  time,  the  rise  of  temperature 
occurred  every  time. 

Unusual  exertion,  contusions  and  strains,  even  the  applica- 
tion of  a  plaster-of-Paris  dressing,  during-  which  the  limb  is 
extended,  may  also  g-ive  rise  to  rapidly  disappearing  elevation 
of  temperature.  The  same  symptom  is  observed,  under  such 
circumstances,  in  cases  in  which  slight  fever  is  alreadj^  pres- 
ent. The  previous  remittent  or  mild  continued  fever  is  then 
interrupted  for  one  or  more  days  \>y  the  exacerbation. 

Multiple  Development  op  Tuberculosis  of  the  Bones 

AND  Joints. 

Tubercular  osseous  processes  are  often  multiple,  and  not 
infrequently  several  joints  are  also  affected.  One  affection  of 
the  joint  or  bone  may  have  given  rise  to  all  the  other  proc- 
esses or  all  may  have  originated  from  the  same  infection, 
usually  from  cheesy  bronchial  or  mesenteric  g-lands.  We  have 
also  observed  the  successive  affection  of  several  joints  as  a 
sequel  of  other  diseases,  such  as  measles,  and  also  after  child- 
bed.    Both  liip-joints  are  sometimes  attacked,  more  rarely 
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both  knees  or  elbows.  These  different  processes  maj'-  develop 
at  varying-  interv^als  after  one  another;  3'ears  often  elapse  be- 
fore a  new  localization  of  the  virus  is  manifested.  The  usual 
termination  is  pulmonary  or  intestinal  phthisis  or  albuminuria, 
but  we  have  also  observed  a  number  of  recoveries. 

Special  attention  is  merited  by  a  not  very  rare  condition 
Avhich  Volkmann  called  acute  invasion  of  numerous  tubercular 
foci  in  previousl3'  healthy  individuals.  The  sj^mptoms  are 
usually  the  following-.  Perfectly  healthy  individuals,  in  w^hom 
hereditary"  taint  can  often  not  be  demonstrated,  are  suddenly 
attacked  by  tuberculosis  of  external  organs  (bones,  joints, 
skin,  lymphatic  g-lands).  Within  a  comparatively  short  time 
a  number  of  tubercular  foci  develop  in  different  places.  For 
example,  a  hitherto  healthy  child  shows  fungous  inflammation 
of  the  elbow-joint,  in  a  few  weeks  a  similar  affection  of  the 
knee,  then  a  tubercular  focus  in  the  skull,  various  tubercular 
enlargements  and  abscesses  of  the  g-lands.  On  account  of  thfe 
large  number  of  severe  affections,  the  child  is  in  extreme  dan- 
ger, but  after  the  lapse  of  months  or  years,  during  which  a 
number  of  operations  have  been  necessary,  the  patient  re- 
covers entirely  although  part  of  a  limb  may  be  lost.  The  re- 
coverj"  is  permanent.  In  another  series  of  cases  one  tubercular 
process  follows  close  upon  another  and  finally  pulmonary 
tuberculosis,  basilar  meningitis,  or  acute  general  miliary  tuber- 
culosis closes  the  scene. 

We  have  seen  this  condition  not  alone  in  children,  but  also 
in  adults  and  even  in  old  people  in  a  few  cases.  Hardly  any 
other  explanation  is  possible  than  that  of  a  series  of  self-infec- 
tions.    The  folloAving  cases  will  serve  as  illustrations. 

Case  I. — A.  K.,  with  no  hereditary  tendency,  was  perfectly 
healthy  until  his  fifth  year.  In  March,  1878,  tubercular  enlarg-e- 
ments  of  the  lymphatic  glands  appeared  in  front  of  and  behind 
the  left  ear;  rapid  recover^'^  after  operation.  Very  soon  after 
(April)  a  cold  abscess  formed  over  left  parietal  bone;  when 
opened,  tuberculosis  of  the  bone  was  found  and  necessitated 
trephining".  After  recovery,  the  opening-  filled  with  new- 
formed  bone.  At  the  same  time  a  tubercular  focus  developed 
at  the  lower  rim  of  the  right  orbit  and  recovered  rapidly  after 
operation.  Four  weeks  later  a  tubercular  abscess  appeared 
in  th(!  left  arm,  associated  with  a  large  mass  of  tubercular  axil- 
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.lary  glands.  In  June,  1878,  the  axillary  space  was  cleaned 
out,  and  complete  recovery  followed.  A  few  weeks  later  a 
tubercular  affection  developed  in  the  left  elbow-joint,  led  to 
the  formation  of  fifteen  fistulas,  and  ran  a  very  severe  course. 
After  resection  recovery  occurred  without  relapse  and  with 
very  good  function.  Finally,  in  June,  1879,  it  again  became 
necessary  to  open  a  cold  abscess  of  the  left  arm.  Then  the 
patient  became  perfectly  healthy  and  has  remained  so  for  the 
last  eleven  years. 

Case  II. — F.  D.,  aet.  23  years,  of  a  tubercular  family,  had 
suffered  three  and  one-half  years  before  admission  to  the  hospi- 
tal from  disease  of  the  apex  of  one  lung,  but  apparently  had 
recovered  entirely,  and  was  unusually  healthy  and  vigorous. 
May  12th,  1882,  he  was  attacked  by  a  swelling  of  the  lower  jaw, 
which  soon  developed  into  a  cold  abscess  and  proved  to  be  a 
superficial  tuberculosis  of  the  bone.  After  opening  and  curet- 
ting recovery  occurred  with  the  exception  of  a  slightly-secret- 
ing fistula.  Six  weeks  later  two  cold  abscesses  formed  on  the 
skull,  the  first  upon  the  right  parietal  bone  anteriorly,  where 
trephining  was  performed  on  June  29th.  On  July  18th  a  second 
trephining  became  necessary  on  the  left  parietal  bone,  and 
the  dura  mater  was  then  found  to  contain  miliary  nodules. 

In  the  mean  time  the  general  condition  had  deteriorated 
and  hectic  fever  had  set  in.  Distinct  signs  of  disease  of  the 
apices  appeared.  Severe  disease  of  the  left  elbow- joint  devel- 
oped very  rapidly,  and  made  resection  necessary.  The  tuber- 
culosis appeared  to  have  started  from  the  synovial  membrane, 
and  the  cartilages  were  almost  entirely  health3^  At  first  the 
parts  healed,  but  new  fistulse  soon  formed,  and  on  September 
29th,  amputation  of  the  arm  became  necessary.  At  the  end 
of  October  a  large  cold  abscess  had  formed  above  the  lower 
angle  of  the  left  scapula;  on  November  7th  it  became  neces- 
sary to  remove  a  large  part  of  the  cheesy  scapula.  The  parts 
again  healed  rapidly,  so  that  the  patient  was  discharged  at 
the  end  of  three  weeks.  Ten  weeks  later  the  man  died  of  acute 
pulmonary  tuberculosis  and  albuminuria. 
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Complication  of  Tubercular  Diseases  of  the  Bones  and 
Joints  by  Septic  Processes. 

The  complication  with  septic  processes  occurs  most  fre- 
quentl}'  when,  in  the  absence  of  treatment,  there  is  spontane- 
ous rupture  of  a  cold  abscess  and  thus  all  the  injurious  agen- 
cies, which  g'ive  rise  to  septic  processes,  may  gain  access  to 
the  site  of  disease.  In  such  cases  the  clinical  history  gener- 
ally undergoes  a  decided  change.  If  a  tubercular  joint  suffers 
septic  suppuration,  it  becomes  more  swollen,  the  skin  grows 
red  and  hot,  the  secretion  assumes  more  of  the  character  of 
phlegmonous  pus,  although  it  may  contain  pieces  of  tuber- 
cular abscess  membrane  and  cheesy  connective-tissue  plugs. 
At  the  same  time,  the  pains  become  more  violent  and  the  use 
of  the  limb  is  entirely  lost.  High  fever  commonly  sets  in  at 
once  or  in  a  short  time. 

Secondary  phlegmonous  suppuration  occurs  much  more 
rarely  independently  of  a  wound.  In  these  cases  the  septic 
virus  has  been  received  into  the  body  m  some  other  way  and 
has  been  carried  by  the  current  of  blood  to  the  diseased  part 
which  is  the  point  of  least  resistance.  In  the  fungous  granu- 
lations and  the  more  or  less  purulent  exudations  into  the  joints 
the  septic  micrococci  find  a  suitable  soil.  Sudden  suppura- 
tions or  even  g'angrenous  processes  are  especially  apt  to  occur 
in  dry  caries,  either  without  an}^  known  cause  or  after  a  trau- 
matism. 

A  vei\v  remarkable  and  inexplicable  observation  w^as  made 
in  a  man  of  42  years  who  had  suffered  from  severe  white  swell- 
ing of  the  knee  during  pubert3^  This  had  left  a  cicatrix  which 
was  adherent  to  the  bone  and  never  gave  rise  to  symptoms; 
the  knee  was  firmh'  fixed  at  a  tolerably  acute  angle.  With- 
out any  known  cause  the  perfectly  healthy  man  was  suddenly 
seized  with  a  severe  chill  and  a  continued  fever  of  10-i  to  105^°. 
The  knee-joint  became  red,  swollen,  and  extremely''  tender  on 
pressure.  On  palpation  fluid  and  air  were  felt  in  the  joint; 
the  ankylosis  loosened  and  crepitation  was  easily  felt.  In  a 
few  days  the  patient  died  of  septicaemia,  the  joint  having  be- 
come gangrenous,  although  perforation  did  not  take  place. 

We  have  made  several  similar  observations  in  the  hip- 
joint.  After  the  coxitis  had  been  healed  for  man3'  years  in  a 
position  of  contracture,  acute  severe  suppuration  of  the  joint 
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occurred,  sometimes  without  any  known  cause,  sometimes 
after  a  fall;  in  one  case  the  abscess  ruptured  into  the  rectum. 
We  have  also  observed  in  a  case  of  knee-joint  trouble,  which 
had  been  at  a  standstill  for  3^ears,  that  violent  extension  per- 
formed cautiously  in  order  to  break  up  the  adhesions  between 
the  articular  extremities,  produced  a  septic  inflammation 
which  necessitated  amputation  of  the  thigh.  As  is  well  known, 
cases  similar  to  that  last  mentioned  occur  much  more  often 
after  the  recovery  of  osteom3'elitic  and  septic  suppurations 
of  the  joints. 

Recovery  and  Relapse. 

In  considering-  the  curability'  of  tuberculosis  of  the  bones 
and  joints,  it  is  best  to  return  to  the  experience  of  that  time 
in  which  white  swelling,  caries  of  the  joints,  etc.,  were  not  re- 
garded as  tubercular  in  origin.  At  that  time  no  experienced 
physician  doubted  that  spontaneous  recovery  was  possible, 
even  in  the  most  severe  cases.  Every  older  surgeon  had  seen 
spontaneous  recovery  in  white  swelling  of  the  knee,  even 
after  the  formation  of  secondary  abscesses,  which  were  then 
gradually'  absorbed. 

We  have  also  observed  permanent  recover^'  of  larg'er  ab- 
scesses around  the  knee-joint,  without  any  operative  interfer- 
ence. Such  observations  are  of  special  importance,  because 
we  know  that  the  abscesses  are  lined  by  a  specific  tubercular 
membrane  and  the  latter  necessarily  disappears  on  recover3^ 

I  desire  to  call  special  attention  here  to  two  different  proc- 
esses. In  the  first  place,  in  a  series  of  cases  of  so-called  hy- 
drops tuberculosus  we  have  secured  permanent  recovery,  even 
with  a  movable  joint,  after  simple  irrigation  with  a  solution 
of  carbolic  acid  or  corrosive  sublimate.  In  order  to  assure 
the  diagnosis  we  incised  the  joint  in  several  cases,  separated 
the  edges  of  the  wound  widely  in  order  to  convince  ourselves 
of  the  tubercular  disease  of  the  synovial  membrane,  and  also 
excised  strips  of  the  capsule  for  microscopic  examination. 
These  results  remind  us  of  those  obtained  in  tubercular  peri- 
tonitis which  has  been  known  to  recover  even  after  simple 
laparotomy. 

In  the  second  place,  we  refer  to  the  large  abscesses  in 
tubercular  disease  of  the  lower  part  of  the  spine  which  we 
treated  for  j'-ears  by  earl}'  incision,  evacuation  of  the  pus,  and 
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careful  irrigation.  In  these  cases  only  the  entrance  .nto  the 
abscesses,  exposed  by  the  incision,  and  a  small  portion  of  the 
walls  could  be  curetted.  Despite  the  fact  that  a  large  part  of 
the  tubercle-containing-  abscess  membrane  was  left  behind,  we 
have  seen,  in  a  number  of  cases,  that,  after  recovery  of  the 
primary  osteal  disease  (this  happens  not  infrequently),  the 
walls  of  the  abscess  adhere  to  one  another  almost  by  first  in- 
tention. We  have  had  such  patients  under  observation  for 
years  and  have  convinced  ourselves  that  no  relapse  has  oc- 
curred. 

The  tendency  to  recovery  is  first  manifested,  as  a  rule,  by 
the  cessation  of  the  pains  and  the  increased  freedom  of  motion 
of  the  affected  limb.  The  swelling  of  the  joint  also  diminishes, 
and  it  is  an  especially  favorable  sign  when  the  soft,  almost 
doughy  thickening  of  the  capsule  assumes  a  firmer  consistence 
coincidently  with  the  diminution  of  the  swelling.  The  secre- 
tion of  pas  from  the  fistula,  which  may  be  present,  grows  less, 
then  only  a  few  drops  of  a  clear,  mucoid,  almost  serous  fluid 
escape,  and  finally  this  ceases  entirely.  At  the  same  time  the 
granulations  lose  their  vitreous  appearance,  the  fistulas  begin 
to  retract  and  finall^^  are  closed  entirel3\  The  fever  ceases, 
the  general  condition  improves,  the  weight  of  the  body  in- 
creases; some  of  the  patients  grow  very  obese.  The  muscles 
of  the  affected  limb  grow  stronger,  and  the  limb  is  often  quite 
useful,  despite  the  persistent  ani^yloses  and  deformities. 

Recovery  may  also  be  attended  with  more  or  less  intact 
mobility,  provided  that  the  disease  has  not  led  to  notable 
changes  in  the  capsule  and  the  articular  ends  of  the  bones,  or 
that  at  least  a  part  of  the  articular  cartilage  has  remained 
intact.  Such  destructions,  which  are  confined  to  a  part  of  the 
joint,  are  not  very  rare  in  the  knee-joint  of  children  and  young 
people;  one  side  of  the  joint  is  diseased,  the  other  is  closed  by 
the  early  formation  of  connective  tissue  and  remains  perma- 
nentl}'  sound.  The  movements,  which  were  very  slight  at 
first,  become  more  extensive  from  practice,  and  finall}^  the 
patient  secures  a  very  useful  joint.  In  some  cases,  as  the 
result  of  relaxation  of  the  capsule,  movements  become  possible 
in  false  directions,  as,  for  example,  in  the  already-mentioned 
lateral  movements  of  the  knee-joint. 

Relapses  occur  very  often  after  recovery.  Inflammatory 
symptoms  set  in,  abscesses  and   perforations  again  develop. 
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and  the  same  process  is  repeated  as  before.  The  affected  joint 
sometimes  appears  to  have  been  completel^^  healed  for  years, 
when  a  slight  contusion  or  sprain,  a  strain  or  vigorous  move- 
ment of  the  limb  again  rekindles  the  long-extinguished  malady. 
In  manj^  cases  no  cause  can  be  found.  These  late  relapses  are 
often  attributable  to  new  infection  by  cheesy  or  tubercular 
residua,  which  have  remained  inclosed  in  the  bone. 

Fatal  Termination. 

In  other  cases  tuberculosis  of  the  bones  and  joints  leads 
to  a  fatal  termination  as  the  result  of  the  vital  losses.  The 
general  condition  always  suffers  sooner  or  later,  according 
to  the  size  of  the  affected  joint,  the  violence  of  the  local 
symptoms,  and  the  resistance  of  the  patient.  The  appetite  is 
diminished,  digestion  is  impaired  and  exhaustive  diarrhoea  may 
set  in.  The  patients  feel  weak  and  become  ansemic.  The  skin 
grows  dry  and  the  emaciation  may  become  extreme.  Finally, 
the  vitality  of  the  organism  may  be  so  impaired  b^^  the  losses 
of  pus,  especially'  when  the  diseased  joints  are  large  and  the 
fistuloe  are  numerous,  that  the  patient  dies  with  all  the  symp- 
toms of  hectic  fever  and  so-called  phthisis. 

More  commonh',  however,  the  internal  organs  are  affected 
by  the  local  disease.  The  most  frequent  complication  is  al- 
buminuria, due  in  the  majority  of  cases  to  waxy  degeneration 
of  the  kidneys.  In  a  few  cases  we  have  also  found  pure  par- 
enchj-matous  nephritis  on  autopsy.  It  jnust  be  assumed  that 
substances  are  absorbed  from  the  suppurating  tubercular  foci 
and,  when  they  reach  the  kidneys,  give  rise  to  the  conditions 
in  question.  This  theory  is  supported  by  the  fact  that  in 
very  rare  cases  the  waxy  degeneration  has  been  found  mainly 
in  the  chain  of  glands  situated  nearest  to  the  diseased  bone,*^ 
while  at  other  times  these  glands  were  diseased  but  the  inter- 
nal organs  were  perfectl^^  healthy. 

The  losses  of  albumin  in  extensive  waxj^  degeneration  of 
the  kidneys  are  often  very  great,  so  that  it  is  not  astonishing 
to  find  that  the  patients  grow  feeble  and  finally'  die.  If  gen- 
eral dropsy  is  added  to  the  albuminuria,  a  turn  for  the  worse 
generally  sets  in  very  rapidly.  On  the  other  hand,  it  is  some- 
times astonishing  to  observe  how  long  the  body  tolerates  such 
severe  losses  of  albumin. 
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Tubercular  diseases  of  the  lungs  oiften  complicate,  in  adults, 
a  similar  affection  of  the  joints  and  bones,  and  are  not  infre- 
quently present  before  the  latter  develops.  For  example,  in 
older  individuals  who  suffer  from  caries  of  the  wrist,  it  may 
be  inferred  with  considerable  certainty'  that  pulmonary  tuber- 
culosis is  already  present.  Other  organs,  especially  the  intes- 
tines, are  also  implicated  not  infrequently.  In  children,  how- 
ever, disease  of  the  lungs  is  rare;  they  are  much  more  apt  to 
be  attacked  b}^  acute  miliar^^  tuberculosis,  which  usually  proves 
rapidly  fatal.  The  miliary  tuberculosis  often  develops  with- 
out any  known  exciting  cause,  at  other  times  after  an  opera- 
tion and  there  is  then  no  doubt  that  the  surgical  interference 
was  the  cause  of  the  fatal  disease.  In  such  cases  it  is  evident 
that  the  tubercle  bacilli  were  admitted  in  great  numbers  from 
the  opened  blood-vessels  and  lymphatics  and  then  produced 
tubercular  deposits  throughout  the  body  wherever  they  found 
favorable  conditions  for  development. 

It  is  a  remarkable  fact  that,  in  our  experience,  this  dan- 
gerous complication  folloAvs,  not  major  operations,  but  such 
slight  operations  as  curetting  fistula?,  removal  of  small  seques- 
tra, etc.  The  reason  is  to  be  found  partly  in  the  fact  that 
large  wound  surfaces  are  more  easily  brought  into  contact 
with  antiseptic  fluids  than  narrow  canals.  But  the  outbreak 
of  acute  miliary  tuberculosis  can  only  be  attributed  with  cer- 
tainty to  the  operative  procedure  in  those  cases  in  which  no 
other  tubercular  or  cheesy  focus  is  found  in  the  body  on  au- 
topsy. We  have  observed  a  number  of  cases  which  are  thor- 
oughly convincing  in  this  respect. 

Case  I. — A  boy,  ret.  14  years,  strong  and  otherwise  healthy, 
came  under  treatment  on  account  of  a  spindle-shaped  swelling 
at  the  lower  end  of  the  right  radial  diaphysis,  close  to  the  epiph- 
ysis. An  incision  was  made  to  the  bone,  the  periosteum  raised, 
and  the  cortical  substance  chiselled  off.  The  swelling  was 
found  to  be  a  central  tubercular  focus  in  the  radius,  and  was 
removed  with  the  chisel  and  sharp  spoon.  Two  weeks  later 
the  boy  complained  of  headache.  A  few  days  later  all  the 
symptoms  of  l)asilar  meningitis  developed:  unconsciousness, 
rigidity  of  the  back  of  the  neck,  spasms,  retracted  abdomen, 
sudden  outcries.  Death  occurred  four  weeks  after  the  opera- 
tion.    The  autopsy  showed  tubercular  basilar  meningitis  and 
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recent  nodules  in  almost  all  the  internal  organs,  but  no  old 
cheesy  focus. 

Case  IL— In  a  boy,  aet.  103'ears,\vith  tubercular  heredity  but 
well  dev^eloped  and  strong,  we  extirpated  the  tubercular  syno- 
vial membrane  of  the  right  knee-joint.  There  was  no  tubercu- 
lar focus  in  the  bone.  Recovery  was  undisturbed  except  that 
tubercular  granulations  protruded  at  the  sites  of  the  two 
drainage  tubes.  These  were  scraped  off  four  weeks  after  the 
operation.  Twelve  days  later  the  boy  began  to  complain  of  par- 
oxysmal headache  and  pain  in  the  eyes.  At  the  end  of  four 
days  he  was  somnolent,  had  involuntary  evacuations,  and  took 
no  food.  On  the  next  day  twitchings  developed  on  the  left 
side  of  the  body;  death  nineteen  days  after  curetting  the  fis- 
tula?. The  autopsy  showed  tubercular  basilar  meningitis, 
numerous  nodules  in  the  lungs,  no  old  tubercular  focus.  Only 
a  fev.^  tubercular  granulations  were  found  in  the  knee-joint 
upon  which  the  operation  had  been  performed.  The  general 
infection  of  the  organism  in  this  case  was  evidently'  due  to  the 
curetting'  of  the  tubercular  fistulas. 

In  exceptional  cases  acute  miliary  tuberculosis  has  also 
been  observed  after  brisement  force. 


Special  Forms  of  Tubercular  Disease  of  the  Joints. 
Caries  Sicca. 

In  our  experience  caries  sicca  does  not  occur  in  children, 
but  usually  between  the  ages  of  15  and  35  years,  much  more 
rarely  in  later  years.  The  most  strikmg  symptoms  are  the 
absence  of  swelling  and  inflammatory  symptoms  in  the  sy- 
novial membrane  and  the  periarticular  tissues,  and  the  often 
remarkable  atroph}^  in  the  region  of  the  joint.  The  latter  is 
sometimes  so  marked  that  the  outlines  of  the  joint  appear 
very  distinctly,  while  in  the  ordinary  forms  of  joint  tuberculo- 
sis the  contour  of  the  bones  is  concealed  by  the  infiltration  and 
new  formation  of  tissue  in  the  soft  parts.  The  shoulder-joint, 
in  particular,  sometimes  looks  as  if  dislocated,  and  at  the 
same  time  is  almost  completely  ankylosed  (Fig.  27).  As  sup- 
puration and  fever  are  usuall}'  absent,  nutrition  is  not  impaired, 
and  the  patients  appear  to  be  in  good  health,  especially  as 
there  is  very  little  or  no  pain.     Passive  movements,  which  are 
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only  possible  to  a  slight  extent  on  account  of  the  firmness  of 
the  granulations  which  unite  the  joint  surfaces,  usually  cause 
violent  pain. 

Next  to  the  shoulder-joint,  caries  sicca  is  most  frequent  in 
the  hip,  much  rarer,  at  least  in  a  severe  form,  in  the  knee. 
Those  forms  of  tuberculosis  of  the  knee  which  do  not  lead  to 
suppuration,  almost  always  appear  as  tumor  albus,  which 
results  from  swellmg-  of  the  synovial  membrane  and  fibrous 
or  D-elatinous  changes  in  the  surrounding'  parts. 

Without  any  known  cause  suppuration  or  even  necrosis 
sometimes  occurs  suddenly  in  the  layer  of  granulations  which 
unites  the  joint  ends.  In  the  hip-joint  we  have  observed  this 
complication  even  after  the  disease  had  lasted  ten  years  or 
more.  The  coxitis  had  developed  with  typical  symptoms. 
Pains  had  never  been  present,  the  patient  had  not  been  con- 
fined to  bed  and  had  not  suffered  from  nocturnal  muscular 
spasms,  and  although  contracture  had  developed  gradually, 
he  was  able  to  walk  all  day  on  the  shortened,  stiff  limb.  The 
soft  parts  around  the  joint  were  extremel\'  wasted,  so  that  it 
was  evident,  on  the  first  glance,  that  the  trochanter  major  was 
displaced  upward  and  backward.  Then  suppuration  of  the 
joint  occurred  suddenly  with  the  most  severe  symptoms. 
While  the  ankylosis  had  been  almost  complete  and  ver^-  little 
motion  was  possible  even  under  chloroform,  the  joint  at  once 
became  freely  movable  and  exquisitely  painful;  on  examina- 
tion distinct  crepitation  was  felt.  The  suppuration  may  run  its 
course  so  acutely'  that  resection  may  become  necessary'  in  a 
few  days.  It  is  then  found  that  the  head  of  the  bone  is  almost 
entirely  gone,  and  that  the  neck  consists  of  very  firm,  sclerotic 
osseous  tissue.  These  changes  show  with  certainty  that  we 
have  to  deal  with  a  very  old  disease. 

Cold  Abscess  of  the  Joints. 

In  cold  abscess  of  the  joints  the  formation  of  pus  within  the 
joint  is  the  prominent  feature.  Inflammatory  symptoms  are 
either  absent  or  very  slight.  The  exudation  often  forms  with- 
in a  short  time,  it  often  attains  large  dimensions  and  distends 
the  capsule.  The  joint,  covered  b\'  unchanged  integument, 
exhibits  distinct  fluctuation.  Rupture  at  the  thinnest  part  of 
the  capsule  not  infrequently  occurs  spontaneously.     The  dis- 
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ease  usually  runs  a  very  chronic  course.  It  is  generally  a 
primary  diffuse  S3'novial  tuberculosis  and  hence  is  observed  so 
often  in  later  life;  but  3'outh  and  even  childhood  are  not  ex- 
empt. Those  persons  are  most  apt  to  be  attaciked  who  are  in 
poor  general  health  or  who  suffer  from  tubercular  processes 
in  other  parts  of  the  body.  In  children  the  purulent  exuda- 
tion is  more  apt  to  form  quite  rapidly,  but  even  then  the  signs 
of  inflammation  are  absent.  This  fact  is  important  in  differ- 
ential diagnosis  from  other  rapidly-developing  suppurations  of 
the  joints.  The  disease  attacks  most  frequently  the  knee, 
more  rarely  the  hip. 

The  diagnosis  is  not  always  easy.  As  inflammatory  signs, 
notable  pain,  and  muscular  contractures  are  lacking,  and  as 
the  capsule  is  thickened  very  little  or  not  at  all,  and  passive 
movements  are  often  performed  normally,  puncture  is  some- 
times the  onl}'  way  of  deciding  that  we  have  to  deal  wath  a 
tuberculo- purulent  and  not  with  a  serous  exudation.  The 
prognosis,  in  general,  is  not  good,  because  the  disease  is  often 
a  part  symptom  of  multiple  tubercular  processes. 

Hydrops  Tuberculosus. 

To  Koenig  *^  we  owe  this  name  as  well  as  an  accurate  ac- 
count of  the  clinical  sj^mptoms  and  pathological  findings.  We 
have  already  said  that  in  synovial  tuberculosis,  whether  pri- 
mary or  secondary,  the  exudation  in  the  joint  is  sometimes 
purely  serous.  In  such  cases  the  amount  of  exudation  is  usu- 
all3^  slight  compared  with  the  other  signs,  particularly  the 
thickening  of  the  capsule.  Thus  the  form  of  disease  which  we 
have  described  as  nodular  sjmovial  tuberculosis  is  associated 
not  infrequently  with  dropsj^  of  the  joint,  whether  we  have  to 
deal  with  a  few  nodules  (so-called  solitary  tubercle  of  the  joint) 
or  with  numerous  smaller  nodules  or  villi  (proliferating  tuber- 
culosis). Hydrops  tuberculosus,  on  the  other  hand,  is  charac- 
terized by  the  fact  that  the  exudation  is  the  most  prominent 
symptom,  while  the  fungous  thickening  of  the  synovial  mem- 
brane plays  only  a  small  part.  At  the  most  the  swelling  is 
marked  at  the  folds  of  the  capsule  and  this  is  often  not  notice- 
able until  after  the  evacuation  of  the  exudation  by  puncture. 
The  disease  is  generally  a  primar^^  synovial  tuberculosis,  which 
develops  without  inflammatory  s^miptoms  and  is  unattended 
with  fever. 
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In  addition  to  the  much  more  frequent  chronic  form  of  hy- 
drops tuberculosus,  a  very  acute  form  is  occasionally  observed. 
In  such  cases  an  exudation  develops  within  a  few  hours  in  a 
hitherto  health}^  joint  (most  frequently  the  knee),  without  any 
known  cause,  in  a  patient  already  suffering-  from  tuberculosis 
of  other  organs.  The  integument  reddens,  and  is  occasionally 
oedematous,  considerable  pain  is  felt,  and  the  temperature  of 
the  body  rises.  In  exceptional  instances  several  joints  are  at- 
tacked simultaneously.  As  autopsies  have  shown,^^  the  symp- 
toms are  due  to  acute  miliary  tuberculosis  of  the  entire  sy- 
novial membrane,  while  the  subsynovial  tissue  •  exhibits  very 
little  or  no  inflammatory  change,  and  the  cartilage  and  bones 
are  never  affected.  Hence  there  is  pain  on  pressure  upon  the 
capsule,  but  not  on  pressure  upon  the  bonj'  articular  extremi- 
ties. Complete  recoverj^  may  ensue  after  disappearance  of 
the  exudation,  but  generallj^  a  certain  thickening  of  the  cap- 
sule remains  and  a  chronic  tuberculosis  of  the  joint  develops. 
When  the  disease  affects  several  joints  it  usually'  persists  in 
one,  at  the  most  in  two,  and  here  becomes  chronic. 

As  a  rule,  however,  hydrops  tuberculosus  runs  a  chronic 
course.  The  symptoms  are  then  the  same  as  those  of  chronic 
dropsy  of  the  joints  in  general.  In  common  with  the  latter, 
the  exudation,  without  anj'  known  cause,  sometimes  increases 
or  diminishes  and  even  disappears  for  a  time.  The  exacerba- 
tions are  sometimes  the  result  of  over-exertion  of  the  limb. 
The  exudation  is  hardlj^  ever  perfecth'  clear.  It  often  con- 
tains fibrinous  deposits  which  are  noticeable  on  palpation  by 
a  creaking  feel,  and  a  small  number  of  pus-corpuscles  are  also 
commonly  demonstrable. 

Hydrops  tuberculosus  occurs  by  far  most  frequently  in  the 
knee  of  adults.  At  first  the  patient  is  not  much  inconven- 
ienced. It  is  onlj'  when  the  exudation  becomes  more  consider- 
able that  a  tired  feeling  after  slight  exertion  becomes  noticea- 
ble as  the  first  sign.  At  other  times  the  disease  begins  with 
violent  pains  which  are  aggravared  with  the  increase  of  the  ex- 
udation; in  these  cases  the  mobility  of  the  limb  is  impeded  or 
abolished.  If  there  has  been  considerable  tension  of  the  cap- 
sule for  some  time,  the  ligaments  are  gradually  stretched. 
The  joint  thus  loses  its  firmness  and,  if  the  limb  continues  to 
be  used,  deformities  develop — genu  valgum  at  the  knee  or 
g-enu  recurvatum,  occasionally  even  subluxations. 
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An  entire  series  of  symptoms  of  ordinary  tubercular  in- 
flammation of  the  joint — considerable  swelling-  of  the  capsule 
and  surrounding  soft  parts,  muscular  contractures  and  wast- 
ing of  the  limb — is  entirely  absent  or  only  indicated  in  many 
cases  of  hydrops  tuberculosus.  Puncta  dolorosa  are  more  apt 
to  be  present.  According  to  Koenig,  flexion-contractures  are 
never  present,  but  we  have  seen  one  case  in  which  this  symp- 
tom was  noticed. 

The  course  of  the  disease  not  infrequently  undergoes  a 
change.  We  have  repeatedly  seen  that  the  disease  was  ap- 
parentl}'^  cured,  for  example,  after  puncture  and  washing  of 
the  joint  with  a  solution  of  corrosive  sublimate  or  carbolic 
acid,  but  after  a  while  it  began  again  and  then  ran  its  course 
with  the  symptoms  of  ordinary  fungous  disease  of  the  joint. 


CHAPTER  YI. 

DIACT^'OSIS. 

The  cliagTiosis  of  tubercular  diseases  of  the  bones  and  joints 
is  generally  easy.  The  g'ood  general  condition  should  not  lead 
us  astray,  because  tumor  albus  and  tubercular  osseous  foci 
are  purely  local  diseases  which  do  not,  at  the  outset,  impair 
the  nutrition  of  the  body.  It  is  only  in  the  later  stages  that 
nutrition  is  affected.  It  is  true  that  a  large  number  of  the 
patients  have  a  cachectic  appearance  when  thej'  first  come 
under  our  observation,  but  this  is  due  to  the  bad  surroundings 
amid  which  they  so  often  live  and  to  the  frequent  complica- 
tion with  disease  of  the  internal  organs. 

Differential-Diagnostic  Signs  of  Tuberculosis  of  the 

Bones. 

Foci  in  the  diaphyses  of  the  long  bones  and  in  the  bones  of 
the  skull  jnay  be  mistaken  for  syphilitic  affections.  As  a  dif- 
ferential feature  it  must  be  noted  that  syphilis  of  the  cranial 
bones  has  no  tendency  to  produce  abscesses,  while  this  is  very 
characteristic  of  tuberculosis.  If  a  doubt  still  exists,  it  will 
be  removed  by  operation.  The  new-formed  tissue  in  tubercu- 
losis is  easilj'  removed  with  the  sharp  spoon,  as  it  is  soft,  almost 
spong3' ;  in  syphilis  it  is  usually  very  firm  and  is  removed  by 
the  spoon  with  difficulty  or  not  at  all.  As  a  general  thing 
microscopic  examination  of  the  granulations  is  unnecessary. 

Infectious  osteomyelitis,  except  in  the  rare  form  of  osteo- 
myelitis epiplu'saria,  exhibits  sufficient  characteristic  symp- 
toms to  distinguish  it  from  tubercular  bone  disease.  In  the 
first  place  the  location  of  the  two  diseases  is  entireh'  different. 
OsteomA^elitis  attacks  chiefly  the  diaphj'sis,  although  very 
often  in  the  part  adjoining  the  epiphyseal  cartilage.  The 
osteomyelitic  sequestra  are  long,  hard,  and  resemble  mace- 
rated bones,  while  tubercular  sequestra  are  as  large  as  a  lentil, 
pea,  or  hazelnut,  are  generally  round,  of  tolerably  firm  con- 


204  Tuberculosis  of  the  Bones  and  Joints. 

sistence,  cheesy,  and  have  a  finelj'-nodular  surface;  they  very 
often  resemble  concretions  rather  than  dead  particles  of  bone. 
In  doubtful  cases  the  microscopic  examination  of  the  granula- 
tions will  assure  the  diagnosis.  In  like  manner  actinomycosis 
is  sometimes  discovered  only  by  the  microscope,  especially 
when  tliose  parts  of  the  bone  are  attacked  which  are  often  the 
site  of  tubercular  disease. 

Differential  Diagnostic  Signs  of  Joint  Tuberculosis. 

Tubercular  diseases  are  not  always  easily"  recognized  at 
the  start  in  the  joints,  especially  in  those  which  are  covei^ed 
by  thick  layers  of  muscles.  In  such  cases  apparently  sHght 
symptoms  are  sometimes  important,  for  example,  rapidly  de- 
veloping and  usually  rapidly' disappearing,  more  or  less  consid- 
erable rise  of  temperature  after  extensive  movement  of  the 
diseased  joint.  This  sign  is  especially  valuable  in  diseases  of 
the  hip-joint.  In  other  joints  the  differentiation  from  simple 
chronic  s^'novitis  is  often  impossible  at  the  start  and  only  the 
subsequent  course  enables  us  to  make  a  diagnosis. 

These  diseases  may  also  be  mistaken  for  arthritis  defor- 
mans. As  a  general  thing  the  latter  disease  exhibits  charac- 
teristic thickenings  of  the  articular  ends  of  the  bones,  to  an 
extent  which  is  hardly  ever  observed  in  tuberculosis.  More- 
over, arthritis  deformans  usually  develops  in  advanced  age 
and  runs  a  uniformly  slow  course. 

As  we  have  shown  on  page  177  a  tubercular  disease  of  the 
joint,  especially  when  the  prodromal  stage  is  unusually  pro- 
tracted, may  be  mistaken  for  hysterical  joint  disease  and  vice 
versa.  But  in  the  former  the  complaints  of  the  patient  do 
not  correspond  to  the  perceptible  changes;  the  joint  may  be 
fixed,  but  under  an  anaesthetic  it  proves  to  be  entirely  normal; 
the  often  very  severe  pains  subside  when  the  patient  is  tired 
and  generally  cease  at  night;  the  painful  points  vary  their 
j)osition  during  the  course  of  the  disease;  the  skin  often  shoAvs 
vaso-motor  disturbances,  hj'persesthesia  and  changes  of  tem- 
perature; other  hysterical  symptoms  are  also  present;  finally, 
a  cure  is  often  eflected  by  massage  alone.  Nevertheless,  cases 
are  sometimes  observed  in  which  the  joint  affection  is  re- 
g-arded,  for  years,  as  hysterical,  but  is  finally  found  to  be 
tubercular. 
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It  is  often  extremely  difficult  to  make  the  difFerential  diag- 
nosis from  that  form  of  infectious  osteom3'elitis  which  attacks 
the  short  spong-y  bones  or  the  epiphyses  of  the  long  tubular 
bones  in  small  foci.  In  these  cases  the  adjacent  joint  is  al- 
most always  affected  by  inflammatory  processes.  The  diag- 
nosis is  especially  difficult  when  the  osteomyelitis  epiphysaria 
develops  gradually  and  does  not  lead  to  suppuration.  In  such 
cases  the  joint  undergoes  changes  which  can  hardly  be  dis- 
tinguished clinicall}'  from  tumor  albus.  But  the  former  dis- 
ease is  quite  often  multiple,  and  an  osteomyelitic  necrosis  in 
the  diaphysis  of  one  or  another  tubular  bone  usually  leads  to 
a  correct  understanding  of  the  case.  Furthermore,  in  osteo- 
myelitis epiphysaria  there  is  marked  periosteal  proliferation 
of  bone  at  the  articular  extremities  which  is  not  observed  in 
this  form  in  tubercular  joint  diseases.  It  is  often  difficult, 
however,  and  sometimes  impossible,  to  distinguish  such  bony 
deposits  by  palpation  from  the  thick  fibrous  callosities  which 
surround  the  joint  in  tumor  albus.  Hence,  the  diagnosis  is 
sometimes  doubtful  until  surgical  interference  is  adopted 
and  even  then  the  appearance  of  the  joint  may  not  remove  all 
doubt,  so  that  microscopic  examination  becomes  necessary. 

When  the  diagnosis  is  so  difficult,  a  peculiar  curvature  ol 
the  bones,  which  is  observed  occasionally^  near  the  joint  in 
osteomyelitis,  is  sometimes  important.  At  the  hip,  for  exam- 
ple, the  head,  neck,  trochanter  major  and  upper  part  of  the 
shaft,  sometimes  form  a  single  large  arch  with  a  marked  con- 
vexity externally.  Such  curvatures  are  due  to  disturbances 
of  growth,  which  may  develop  in  osteomyelitis,  but  not  in 
tubercular  joint  disease.  If  fistulas  have  formed,  their  appear- 
ance and,  if  necessary,  microscopical  examination  of  the  cu- 
retted granulations,  will  lead  to  a  correct  diagnosis. 

Certain  forms  of  joint  syphilis  maA'  also  simulate  tumor 
albus.  Thus,  I  remember  a  patient  of  40  years  in  whom  the 
clinical  symptoms  indicated  tuberculosis  of  the  knee-joint.  In 
the  further  course  of  the  disease  great  thickening  of  the  inter- 
nal condyle  developed,  with  rupture  externally,  and  small 
cheesy-looking  sequestra  with  thin  puruloid  fluid  were  dis- 
charged. But  the  ulcer  which  formed  around  the  fistulous 
opening  soon  assumed  a  syphilitic  character,  and  microscopic 
examination  of  the  granulations  showed  no  trace  of  tubercu- 
losis, so  that  the  diagnosis  was  no  longer  doubtful.     Furtlicr- 
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more,  gummy  nodules  may  occur-  in  the  fibrous  capsule  of  the 
joint,  with  secondarj^  exudation  into  the  joint,  and  are  apt  to 
be  mistaken  for  solitary  tubercles  of  the  joints.  The  doubt 
will  soon  be  cleared  up  by  the  successful  administration  of 
large  doses  of  potassium  iodide.  Hereditary  syphilis,  which 
may  be  located  in  the  epiphyseal  cartilages  and  give  rise  to 
exudation  into  the  joints,  may  also  cause  difRcult3^  in  diagno- 
sis, especially  when  it  first  develops  in  later  years.  Other 
signs  of  hereditar^^  syphilis  and  the  results  of  antisyphilitic 
treatment  will  make  a  correct  diagnosis  possible  in  the  ma- 
jority of  cases.  In  some  cases,  however,  the  differentiation 
from  tubercular  joint  disease  is  impossible  until  operation. 

Periosteal  sarcomas,  which  develop  near  the  articular  ends 
of  the  bones,  may  also  be  mistaken  for  tuberculosis.  In  ad- 
vanced cases  the  joint  may  be  surrounded  by  the  tumor 
masses,  which  occasionally  feel  soft,  elastic,  and  almost  fluc- 
tuating, like  the  fungous  masses  of  synovial  tuberculosis.  But 
the  tumor  soon  exceeds  in  size  the  dimensions  attained  by  the 
most  severe  forms  of  tuberculosis  of  the  joints.  In  addition, 
the  integument  over  periosteal  sarcomata  very  often  assumes 
a  dark  brownish-red  or  violet-red  color,  and  the  superficial 
veins  are  more  dilated  than  in  severe  fungous  atfections  of  the 
joints.  The  previous  history  will  also  lead  to  a  correct  diag- 
nosis. Periosteal  sarcoma  starts  from  a  more  or  less  circum- 
scribed spot,  and  gradually  attacks  a  larger  part  of  the  limb. 
This  is  true  to  a  still  greater  extent  of  myelogenic  sarcoma, 
which  is  observed  not  infrequently'  at  the  articular  extremi- 
ties of  the  bones. 

We  must  endeavor  to  recognize  not  alone  the  nature 
of  the  disease,  but  also  the  exact  condition  of  the  diseased 
joint.  Whether  the  exudation  is  serous  or  purulent  is  often 
decided  only  by  exploratory  puncture.  In  one  case,  in  which 
the  diagnosis  of  coxitis  with  large  extensor  abscess  was  made, 
puncture  gave  exit  to  a  fluid  which  exactly  resembled  tuber- 
cular pus.  The  microscope,  however,  showed  that  this  puri- 
form  mass  contained  numerous  scolices  and  pieces  of  charac- 
teristic striped  animal  membrane,  so  that  the  condition  was 
really  due  to  echinococcus  of  the  hip-joint. 

A  feeling  of  crepitation  on  movement  indicates  loss  of  car- 
tilage and  ulceration  of  bone;  the  discharge  of  small  sequestra 
and  the  evacuation  of  bone  sand  in  the  pus  is  positive  proof  of 
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"ulcerative  destruction  of  bone.  Examination  with  a  sound  is 
usually  superfluous  and  should,  therefore,  not  be  employed. 
The  fistulas  are  often  so  remote  from  the  original  focus  and 
run  such  an  irregular  course  that  it  is  impossible  to  penetrate 
to  the  former  without  violence.  Even  if  this  does  succeed,  the 
rigid  sound  will  be  very  apt  to  penetrate  the  softened  but 
otherwise  healthy  osseous  tissue  and  will  hardly  be  able  to 
detect  any  sequestra  which  may  be  present. 


CHAPTER  YII. 

PROGNOSIS. 

Differences  between  Tuberculosis   of  the  Lungs  and 
Intestines,  and  that  of  the  Bones  and  Joints. 

The  conditions  in  tuberculosis  of  the  lungs  and  intestines 
are  very  different  from  tliose  in  tuberculosis  of  the  bones  and 
joints.  Apart  from  the  ditferent  vital  importance  of  the 
org-ans  in  question,  tubercular  foci  in  the  former  are  very  apt 
to  underg-o  septic  changes  as  soon  as  the  destruction  of  the 
specific  new  formations  beg-ins,  because  micro-org-anisms  of 
the  most  varied  kinds  abound  upon  the  mucous  surfaces.  More- 
over, these  organs  constitute  canalicular  systems,  and  the  in- 
fectious products  of  degeneration  must  pass  over  long  tracts 
of  mucous  membrane  before  they  reach  the  surface  of  the 
body.  Thus  new  infections  are  developed,  as  we  see  so  fre- 
quently in  pulmonary  and  intestinal  tuberculosis. 

The  conditions  in  these  respects  are  much  more  favorable 
in  tubercular  affections  of  the  bones  and  joints,  and  the  dan- 
gers to  life,  which  they  entail,  are  not  so  great.  The  human 
organism  often  overcomes  the  local  infection  and  a  general 
spread  of  the  tuberculosis  throughout  the  body  does  not  al- 
wax's  take  place. 

Deaths  after  Recovery  from  the  Diseases  of  the 
Joints  and  Bones. 

It  is  often  found  that  individuals  who  had  recovered  dur- 
ing childhood  from  tubercular  diseases  of  the  bones  and  joints, 
are  attacked  at  the  age  of  twenty  years  or  later,  by  fatal 
pulmonary  or  intestinal  tuberculosis.  If  we  keep  our  patients 
under  observation  for  years  after  recovery,  it  will  be  found 
that  quite  a  consid(n'able  proportion  finally  die  of  tuberculosis. 
For  example,  Billroth  states  that,  after  sixteen  years'  obser- 
vation of  all  his  cases  of  fungous  joint  inflammations,  about 
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27^  died  of  tuberculosis,  and  Koenig  estimates,  in  a  period  of 
four  years,  a  mortalit^^  of  about  IG^  among-  117  cases  of  oper- 
ation. However,  a  considerable  proportion  of  those  who  have 
recovered  during-  childhood  and  youth  reach  an  advanced  age 
without  a  repetition  of  the  attack. 

It  is  important  to  remember  that,  after  complete  recovery 
of  the  original  osseous  foci,  the  cold  abscesses  resulting  ma}- 
continue  and  maj'^  cause  a  fatal  termination  \>y  exhaustion  or 
other  sequelas.  This  is  especially  true  of  the  large  abscesses 
in  spondylitis. 

Difference  in  Prognosis  According  to  Age. 

In  children  the  prognosis  is  much  better  in  every  respect 
than  in  adults.  The  possibility  of  effecting  permanent  recov- 
er^'  by  means  of  purely  conservative  measures  is  so  much 
greater  the  younger  the  child.  From  the  age  of  three  to  five 
years  this  is  very  apt  to  occur,  from  the  twelfth  to  fourteenth 
years  it  is  more  difficult,  and  at  the  age  of  thirty  to  forty 
years  recovery  is  very  rare  without  operation.  This  peculiar- 
ity is  explained  by  the  fact  that  osseous  processes  in  children 
have  a  tendency  to  become  circumscribed  and  not  to  develop 
diffusely  and  to  extend  from  one  part  of  the  bone  to  another, 
as  is  the  case  after  the  period  of  puberty.  In  young  people, 
moreover,  there  is  more  marked  reaction  on  the  part  of  the 
surrounding  healthy  parts,  and  this  protects  against  the  fur- 
ther spread  of  the  infection.  Thus,  m  children  we  have  per- 
manently cured,  by  slight  operations,  a  large  number  of  cases 
of  disease  of  the  ankle,  while  the  chances  of  effecting  a  cure  in 
this  locality  without  resection  or  amputation  diminishes  more 
and  more  with  advancing  j^ears.  The  comparatively  rare 
tubercular  inflammations  of  the  Avrist  in  young  children  often 
recover  with  good  power  of  motion;  in  adults,  and  especially 
in  old  people,  the  diffuse  changes  which  attack  this  part  are 
often  complicated  with  suppuration  of  many  joints,  so  that 
heretofore  certain  recovery  has  only  been  secured  by  ampu- 
tation of  the  forearm. 

The  prognosis  is,  likewise,  much  more  favorable  in  children 

because  in  them  the  internal  organs,  particularh'  the  lungs, 

are  not  so  readily  attacked  by  tuberculosis  as  in  adults.     The 

former,  however,  are  more  liable  to  an  outbreak  of  tubercular 
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basilar  meningitis.  If  a  man  of  advancing  years  suffers  from 
caries  of  the  wrist,  it  may  be  assumed  with  a  certain  degree 
of  certainty  that  pulmonary  tuberculosis  is  already  present. 
This  is  also  often  true  of  all  those  forms  whose  chief  danger 
depends  upon  the  abundant  formation  of  pus,  especially  in  cold 
abscess  of  the  joints.  At  the  present  time,  however,  the  treat- 
ment of  tubercular  abscesses  and  diseases  of  the  joints  with 
iodoform  injections  often  enables  us  to  act  conservatively  in 
cases  in  which  amputation  and  resection  were  formerly  in- 
dicated. Hence  the  prognosis  has  become  less  unfavorable  in 
many  cases. 

Difference  in  Prog]<iosis  in  the  Different  Joints. 

The  prognosis  varies  greatly  for  the  different  joints  because 
mild  affections  predominate  in  one,  severe  diseases  in  another. 
Thus,  at  the  hip-joint  we  find  complete  carious  destruction  of 
the  head  and  neck  of  the  femur  and  considerable  accumula- 
tions of  pus  with  the  formation  of  large  abscesses  in  the  vicin- 
ity" of  the  joint.  Hence  the  indication  for  operative  interfer- 
ence is  often  urgent.  At  the  knee-joint,  on  the  other  hand, 
such  large  accumulations  of  pus  and  extensive  destruction  of 
the  epiphyses  are  very  uncommon.  Here  partial  recoveries 
and  obliterations  in  the  joint  occur  very  often  at  an  early 
period. 

The  larger  the  joint  affected,  the  more  the  general  condi- 
tion will  be  apt  to  suffer.  In  addition,  when  disease  of  the 
smaller  joints  involves  danger  to  life,  we  may  remove  it  com- 
pletely by  amputation,  while  we  will  not  be  so  apt  to  perform 
exarticulation  of  the  shoulder  or  hip. 

Recovery. 

Even  in  the  most  benign  foruis  of  tubercular  affections  of 
the  joints,  recovery  hardly  ever  occurs  before  the  lapse  of  two 
to  three  years.  Severe  affections  often  last  many  years  un- 
less shortened  by  operative  interference,  and  even  after  re- 
covery the  patients  are  always  in  danger  of  suffering  a  relapse. 

One  of  the  main  objects  of  treatment  is  to  cause  recovery 
in  the  most  useful  position  of  the  joint,  liecause  certain  dis- 
turbances of  mobility  and  of  the  mechanism  of  the  joint  will 
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occur,  even  in  the  milder  forms  of  disease,  as  the  result  of  the 
accompanying-  formation  of  cicatrices  and  retractions.  At  the 
same  time  it  must  be  remembered  that  even  the  benig-n  affec- 
tions may  be  converted  at  any  moment  into  more  severe 
forms.  Even  after  a  favorable  course  lasting"  many  years, 
acute  suppuration,  perhaps  septic  symptoms,  occasionally  de- 
velops. Such  a  septic  suppuration,  if  the  patient  overcomes 
the  new  infection,  sometimes  is  the  direct  cause  of  recovery, 
inasmuch  as  the  tubercular  tissue  is  displaced  by  3'oung  g-ran- 
ulations  which  have  a  tendency  to  cicatrization.  But,  as  a 
general  thing-,  the  onset  of  any  development  of  pus  impairs  the 
prognosis.  The  disease  is  prolong-ed,  the  local  destructions 
gain  the  upper  hand,  the  strength  of  the  patient  is  destroyed 
by  the  vital  losses;  fever,  waxy  degeneration,  and  albummuria 
often  develop  as  complications,  and  there  is  great  danger  to 
hfe. 


CHAPTER  YIII. 

TREATMENT. 

General  Treatment. 

As  in  other  tuberculous  diseases,  general  treatment  plays 
a  prominent  part.  The  body  must  be  strengthened  by  suita- 
ble diet,  cold  rubbings  of  the  entire  surface,  fresh  air  and  exer- 
cise, so  far  as  the  condition  of  the  affected  limb  permits. 
While  the  seashore  does  not  exercise  a  specific  effect  upon 
tubercular  affections,  yet  the  stimulation  of  the  appetite  and 
the  other  beneficial  effects  to  which  it  gives  rise,  tend  in  a 
very  marked  degree  to  invigorate  the  bod3%  and  such  an  im- 
provement of  the  general  condition  materially  furthers  the 
recovery  of  the  morbid  process.  We  have  observed  on  a 
number  of  occasions  that,  in  a  child  whose  nutrition  was  very 
much  impaired,  the  tubercular  joint  trouble  improved  very 
materially  during  a  summer  stay  at  the  seashore,  _parz  passu 
with  an  increase  in  the  bodily  vigor,  but  that  in  the  winter 
months  when  the  child  was  compelled  to  spend  the  greater 
part  of  the  day  in  the  room,  the  general  condition  ran  down 
and  at  the  same  time  the  joint  trouble  made  rapid  progress. 

Experience  has  also  taught  that  in  certain  regions  the  cli- 
mate has  a  direct  curative  action  on  tubercular  affections. 
This  is  particularly  true  of  high  altitudes.  Southern  climates 
are  also  useful,  for  example.  Southern  Switzerland,  the  Riviera, 
Ital3%  Sicily,  Madeira,  Algiers,  Tunis,  and  Egypt. 

In  association  with  climatic  agencies  we  may  mention  so- 
dium chloride  mineral  waters,  and  sool  baths  containing  iodine 
and  bromine.  To  these  agents  has  been  a.scribed  a  direct 
effect  upon  tubercular  diseases,  particularly  the  absorption  of 
morbid  exudations.  I  wish  to  call  attention,  however,  to  one 
point  in  this  connection.  Physicians  not  infrequentl}'^  recom- 
mend sool  baths  to  children  suffering  from  tuberculosis  of  the 
bones  and  joints,  although  the  disease  is  in  the  stage  of  inflam- 
matory irritation.     Now,  nothing  is  more  reprehensible  in  such 
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an  acute  malad}-  than  the  constant  movements  and  changes 
of  position  with  which  the  baths  are  necessarily  associated. 
Treatment  witli  baths  must,  therefore,  be  restricted  to  those 
cases  in  wiiich  all  the  signs  of  acute  inflammation  have  sub- 
sided, and  the  necessary  movements  may  be  made  without 
producing  notable  pain. 

Among  the  many  internal  remedies  which  have  been 
vaunted  as  specifics,  none  exercises  a  specific  effect.  We  have 
observed  some  good  results  from  the  continued  use  of  creosote 
given  in  the  manner  recommended  by  Sommerbrodt.  Perhaps 
this  remedj'  only  acts  by  stimulating  the  appetite  and  nutri- 
tion, like  cod-liver  oil  and  syrup  of  the  iodide  of  iron.  Prep- 
arations of  iodine  and  mercury  have  no  effect  whatever,  unless 
waxy  kidneys  and  albuminuria  develop,  w^hen  the  internal  ad- 
ministration of  potassium  iodide  often  exercises  striking  effects. 
The  amount  of  albumin  in  the  urine  occasionally  diminishes 
considerably  under  its  influence. 

All  such  measures  may  be  used  exclusively  only  in  very 
mild  cases  or  the  initial  stages,  and  the  local  measures  are 
alw  ays  of  the  greatest  importance. 


Conservative  Measures. 

^est  and  Compression. 

We  possess  an  entire  series  of  conservative  measures,  with 
w^hose  aid  a  not  very  small  number  of  tubercular  affections  of 
the  joints  progress  to  recovery. 

Above  all,  complete  rest  of  the  diseased  limb,  so  long  as  in- 
flammatory irritation  and  pain  are  present,  is  an  indispensa- 
ble requisite.  Every  careless  movement  may  increase  the  in- 
flammation, and  if  such  causes  act  repeatedly  a  condition  of 
constant  irritation  is  engendered  which  entails  a  rapid  ad- 
vance of  the  disease.  On  the  other  hand,  the  swelling  and  pain 
often  disappear  under  the  mere  influence  of  rest.  The  patients 
feel  comfortable,  sleep  is  more  quiet,  the  appetite  and  genei'al 
condition  improve.  As  a  general  thing,  rest  may  be  secured 
by  a  plaster-of-Paris  dressing  or  our  splint  dressing,  which 
may  always  be  employed  so  long  as  an  abscess  has  not 
formed. 

Firm  dressings  also  fulfil  the  further  indication  of  exorcis- 
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ing-  uniform  althoug-h  slig-lit,  circular  compression,  upon  the 
diseased  joint.  If  the  swelling-  is  more  considerable  and 
greater  pressure  is  desired,  we  prefer  splint  dressmgs  and  ex- 
ercise the  compression  bj''  means  of  firmly-applied  flannel 
bandag-es;  with  proper  caution  a  rubber  bandag-e  may  also  be 
used  for  this  purpose.  Compression  is  often  attended  with  no 
slig"ht  benefit,  when  there  is  marked  swelling"  of  the  capsule 
and  the  surrounding-  soft  parts.  Occasionally^  it  also  causes 
absorption  of  small  abscesses. 

In  the  majority  of  cases  a  fixation  dressing-  may  be  applied 
at  once  to  the  upper  limb  at  the  elbow  and  wrist.  Here  devia- 
tions in  position  are  either  absent  or  are  so  slig'ht  that  the}'  can 
easih'  be  corrected,  at  least  under  the  influence  of  an  antes- 
thetic.  In  the  lower  limb  fixation  dressings  may  be  applied 
forthwith  only  in  diseases  of  the  ankle  or  tarsal  joints,  where 
any  false  positions  which  are  present  may  also  be  easily  cor- 
rected. At  the  knee  this  cannot  be  done  because  this  joint  is 
so  often  in  flexion  contracture,  and  this  must  first  be  remedied. 
This  is  done  best  by  means  of  extension,  and  the  same  method 
is  adopted,  almost  without  exception,  in  disease  of  the  hip-joint. 


Extension. 

Application, 

Extension  is  an  indispensable  and,  in  many  respects,  a  re- 
markably efficient  measure.  The  simplest  mode  of  apphca- 
tion  is  b}'  means  of  strips  of  adhesive  plaster  (Crosby).  At  the 
hip-joint,  for  example,  a  long-  strip  of  plaster,  about  three 
finger's  breadths  in  width,  is  applied  on  each  side  of  the  limb 
so  that  it  extends  high  up  on  the  thig-h,  a  stirrup-shaped  loop 
being  left  free  at  the  sole  of  the  foot;  in  this  is  fastened  trans- 
versely a  narrow  board,  so  that  the  reg-ion  of  the  ankle  shall 
not  be  subjected  to  pressure.  The  two  longitudinal  strips  are 
kept  in  position  by  a  few  circular  strips,  and  the  entire  limb 
is  wrapped  in  a  flannel  bandag-e.  The  weig-ht  (a  sand-bag-) 
hangs  upon  a  cord  which  is  fastened  by  means  of  a  hook  to 
the  transverse  board  at  the  sole  of  the  foot,  and  in  order  to 
prevent  friction  is  carried  over  the  foot-board  by  means  of  two 
pulleys  (Fig.  36).  In  order  to  diminish  the  friction  of  the  leg 
upon  the  bed,  the  foot  and  lower  part  of  the  leg-  are  fastened 
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to  the  slidiiig-  foot-board    (Volkinann),  which  also  prevents 
rotation  of  the  leg-  to  tlie  inside  or  outside. 

If  it  is  not  desirable  that  the  extension  should  be  applied 
constantly,  day  and  night,  it  is  well  to  use  a  removable  dress- 
ing-. This  is  done  most  simply  \)y  means  of  a  piece  of  ticking, 
lined  with  flannel,  cut  to  fit  the  limb  and  arranged  in  such  a 
way  that,  when  firmly  laced  on  the  outer  side,  it  fits  snugly 


Fig.  36.— Left  Coxitis  in  the  Stage  of  Abduction.  Extension  by  Means  of  Strips  of  Ad- 
hesive Plaster.  A  Hard  Support  Under  the  Buttocl<s  to  Prevent  Sinlcing  of  the  Pelvis  ;  the 
Knee-joints  Kept  very  Slightly  Flexed  by  Means  of  a  Round  Pillow.  Volkniann's  Sliding 
Foot-board. 

everywhere  (Yolkmann).  The  weight  is  attached  to  this  gaiter 
by  means  of  an  iron  noose.  In  order  to  insure  greater  cer- 
tainty that  it  will  not  be  drawn  down  by  the  weight,  it  is  ad- 
visable to  insert  a  brace  immediately'  above  and  below,  the 
patella  (Fig.  37).  Even  when  the  extension  is  intended  to  act 
only  on  the  knee-joint,  the  apparatus  must  extend  a  hand's 
breadth  above  the  patella,  because  otherwise  it  would  not  be 
securely  fastened.  An  adhesive  plaster  dressing,  which  effects 
the  same  object,  need  extend  only  to  the  joint.  If  counter- 
extension  is  required  in  hip-joint  disease,  it  is  best  to  use  a 
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thick  rubber  tube  (Fig.  36).  The  middle  portion,  which  is 
lined  with  cotton,  is  applied  to  the  region  of  the  adductors  and 
the  perineum,  and  both  ends  are  carried  to  the  head  of  the 


Fig.  37. — Left  Coxitis  in  the  Stage  of  Adduction.  Extension  by  means  of  Volkniann's 
Gaiter.  Sliding  Down  of  the  Patient  Prevented  by  Bracing  the  Right  Leg  Against  a  Block 
of  Wood. 

bed  where  the  requisite  weight  is  attached  to  a  cord  that  has 
been  carried  over  a  pulle3\ 


Effects. 

Extension  cannot  relieve  the  tubercular  process,  but  it  has 
a  remarkably  favorable  effect  in  three  respects. 

In  the  first  place,  as  has  been  proven  experimentally  on 
the  cadaver,  a  separation  of  the-  joint  surfaces  of  1  to  3  mm. 
may  be  produced  by  a  single  application  of  a  heavy  weight  or 
the  continued  action  of  lighter  weights.  Hence  the  injurious 
effects  of  the  mutual  pressure  cease. 

A  further  action  is  the  relief  of  pain,  which  is  observed,  in 
the  most  striking  manner,  only  at  the  hip-joint.  With  the  aid 
of  this  method  the  course  of  coxitis  may  be  made  free  from 
pain  in  almost  every  case.     If  the  opinions  concerning-  the 
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effect  of  extension  still  vaiy,  this  is  not  the  fault  of  the  method 
but  of  errors  in  its  use,  and  chiefly  of  the  use  of  too  light 
weig-hts.  In  every  case  we  must  take  into  consideration  the 
amount  of  friction  of  the  limb  upon  the  bed,  and  of  any  splints 
which  may  be  employed,  for  this  naturally  counteracts  a  cer- 
tain part  of  the  traction  exercised  by  the  weight.  In  children 
we  often  use  weights  of  twelve  to  fifteen  pounds,  in  adults  as 
high  as  twenty  pounds  and  even  more  in  exceptional  cases.  If 
the  extension  dressing  is  properly  applied  with  strips  of  ad- 
hesive plaster,  a  weight  of  twenty-five  pounds  may  be  toler- 
ated constantly  without  causing  any  annoyance,  \\hile  at  the 
same  time  care  is  taken  to  make  the  friction  upon  the  mat- 
tress as  little  as  possible  b^'  resting  the  limb  upon  some  sliding 
apparatus. 

Whether  the  traction  is  sufficiently  vigorous  in  the  treat- 
ment of  coxitis  is  determined  by  a  very  simple  criterion,  the 
pains  must  cease.  The  action  of  the  traction  is  so  striking 
that  intelligent  children  occasionally  ask  for  an  increase  in 
the  weig'ht.  In  our  \evy  large  experience  we  have  never  ob- 
served a  single  case  in  which  extension  was  permanently  intol- 
erable to  the  patient.  In  order  to  prevent  as  far  as  possible 
stretching  of  the  ligaments  of  the  knee-joint,  it  is  kept  slightly 
flexed  by  means  of  a  small  pillow  (Figs.  36  and  37). 

The  thu'd  effect  of  extension  is  the  orthopeedic  one.  When 
emploj'ed  in  time  it  always  prevents  the  displacement  of  the 
articular  surfaces  upon  one  another,  both  at  the  hip  and  knee. 
This  is,  in  a  measure,  a  proph^'lactic  action.  Existing  complete 
and  incomplete  luxations  are  also  reduced  by  the  gradually  act- 
ing traction.  At  the  hip-joint  simple  extension  sometimes  suf- 
fices to  restore  the  luxated  head  of  the  femur  to  the  acetabulum. 
Often,  however,  a  corresponding  counter-extension  at  the  pel- 
vis is  also  necessarj-  (Fig.  36).  At  the  knee  the  conditions  are 
less  favorable  when,  as  happens  not  infrequenth^,  dislocation 
of  the  head  of  the  tibia  backward  has  developed  in  addition 
to  the  flexion  contracture.  Then  the  so-called  threefold  ex- 
tension (Fig*  38)  is  required  in  order  to  relieve  the  flexion,  to 
draw  the  upper  end  of  the  tibia  forward,  and  finally  to  carry 
the  loAver  end  of  the  femur  backAvard. 

Aiiiong  the  orthopaedic  elTects  of  extension  must  also  be 
mentioned  that  it  relieves  contractures  at  the  hip-joint  in  the 
most  gentle  and  certain  manner,  in  all  those  cases  in  which 
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aid  may  be  expected  from  mild  force,. ?'.f.,  wlien  ankylosis, 
whether  bony  or  fibrous,  has  not  yet  developed.  We  may  not 
alone  succeed  in  overcoming-  the  spasmodic  contractures  and 
the  shortening-  of  the  muscles  due  to  organic  changes,  but  the 
shrunken  capsule  and  lig'aments  may  often  be  stretched  to 
such  an  extent  that  the  contractured  limb  regains  its  normal 


Fig.  38.— Threefold  Extensiou  in  Flexion  Contracture  of  the  Knee-joint,  with  Subluxation 
of  the  Tibia  Backward. 


position  and  the  articular  ends  of  the  bones  resume  their  nor- 
mal position  in  relation  to  one  another. 

When  tlexion-contracture  at  the  hip-joint  has  lasted  a  long- 
time, the  shrunken  anterior  capsular  wall,  which  contains  the 
strongest  ligament  (ilio-femoral)  in  the  human  body,  3'ields 
very  slowly.  In  these  severe  cases  we  must  sometimes  begin 
by  first  placing-  the  limb  on  a  simple  inclined  plane  and  allow- 
ing extension  to  act  while  a  certain  degree  of  flexion  at  the 
hip  is  still  present.  The  inclined  plane  must  then  be  lowered 
gradually,  and  the  flexion  thus  corrected  more  and  more.  Care 
must  be  taken  that  the  sacral  re^'ion  does  not  sink  into  a  soft 
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mattress,  because  then  the  weight  of  the  extension  dressing- 
can  onh'  act  in  a  corresponding  flexed  position  of  the  hip.  In 
every  case  the  sacrum  must  be  gTaduall^'  raised  until  a  certain 
degree  of  over-extension  at  the  hip  takes  place.  This  is  best 
done  b}^  placing  a  hard  pillow  or  rubber  ring  under  the  pelvis. 
In  severe  cases  the  patient's  buttocks  are  placed  in  Rauchfuss' 
apparatus  (Figs.  41  and  42)  and  we  can  thus  produce  so  much 
greater  over-extension  at  the  hip,  the  higher  the  apparatus  is 
fastened  above  the  bed. 

Moreover,  extension  almost  alwa}' s  corrects  the  pelvic  dis- 
placements "which  develop  so  often  in  coxitis.  Here  every- 
thing depends  upon  perfected  technique  and  upon  the  use  of 
sufficiently  heavy  weights. 

In  addition  to  the  three  chief  effects  of  extension  there  is 
exerted,  in  certain  cases,  a  compressing  action.  If  there  is 
positive  pressure  within  the  joint,  this  is  increased  by  exten- 
sion owing  to  the  fact  that  it  creates  tension  in  the  cap- 
sule and  surrounding  soft  parts  (Ranke).  But  this  increase 
of  intra-articular  pressure  graduall}'  gives  way  to  a  diminu- 
tion. The  uniform  compression  of  the  joint  by  the  tense  soft 
parts  facilitates  absorption  and  thus  diminishes  the  contents 
of  the  joint  (Schulze).  But  if  the  intra-articular  pressure  is 
equal  to  zero,  it  falls  as  the  effect  of  extension  on  account  of 
the  separation  of  the  joint  surfaces  (Ranke). 

Extension  also  secures  a  certain  fixation  of  the  joint,  but 
not  so  completely  as  does  the  application  of  firm  bandages. 
This  must  be  termed  an  advantage  of  the  method.  Advan- 
tageous as  is  complete  fixation  of  the  joint  so  long  as  inflam- 
matory symptoms  and  pain  are  prominent,  yet  gentle  move- 
ments are  very  useful  as  soon  as  the  irritative  symptoms  have 
disappeared.  To  a  patient  who  suffers  from  coxitis  and  is  ex- 
tended, it  is  immaterial  whether  he  keeps  the  joint  quiet  or 
makes  slight  movements.  He  will  sit  up  and  move  the  trunk 
as  soon  as  these  movements  cause  no  pain.  Compressing 
bandages  may  also  be  combined  with  extension. 

Results. 

Extension  continued  for  a  year  or  even  several  years  has 
repeatedly  produced  recovery  with  almost  complete  mobility 
and  good  position  of  the  limb.     Such  results  were  unheard  of 
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before  the  use  of  extension.  In  coxitis  permanent  extension 
shows  the  best  results  in  recent,  subacute  cases  which  are  at- 
tended with  violent  irritative  symptoms,  while  it  is  much  less 
effective  in  indolent,  chronic  cases.  In  gonitis,  which  more 
often  runs  a  very  chronic  course,  the  pains  are  relieved  and 
the  false  positions  corrected,  but  the  course  of  the  disease  is 
not  influenced  to  any  material  extent.  The  improvement  at 
the  start  is  soon  followed  by  a  standstill,  and  then  the  disease 
often  grows  gradually  worse.  This  difference  in  the  results 
is  explained  partly  b}'  the  fact  that  extension  immobilizes  the 
knee  completely,  while  it  permits  motion  at  the  extended  hip- 
joint. 

But  this  method  possesses  one  great  disadvantage,  viz., 
that  the  patient  is  confined  to  bed  and  thus  exposed  to  all  the 
injurious  influences  which  are  due  to  want  of  exercise  and 
fresh  air.  In  addition  the  diseased  limb  emaciates  on  account 
of  the  constant  rest  and  inaction,  the  muscles  and  bones  be- 
come atrophic,  and  when  the  patient  leaves  the  bed  oedema 
and  venous  stasis  always  develop  in  the  legs.  As  soon  as  the 
inflammatory  signs  and  pain  have  subsided,  or  the  contract- 
ures and  luxations  are  relieved,  the  uninterrupted  extension 
should  be  abandoned,  the  patient  permitted  to  walk  about  for 
some  time  during  the  day,  and  the  extension  ag'ain  applied 
at  night.  Volkmann's  apparatus  (Fig.  37)  is  especially  well 
suited  for  temporary  extension,  for  example,  when  used  at 
night.  In  walking  about  the  patient  is  allowed  to  support 
himself  upon  Volkmann's  walking  bench  (Fig.  43)  which  is  de- 
cidedly preferable  to  crutches.  With  such  precautions  treat- 
ment b}'  extension  may  be  continued  for  months  and  years, 
without  injury  to  the  bodily  and  mental  development  of  the 
children. 

Supporting  Apparatus. 

When  the  leg  is  so  weak  that  it  cannot  bear  the  weight  of 
the  body  or  when  we  wish  to  avoid  all  weight  upon  the  dis- 
eased hip  or  knee,  we  use  apparatus  which  are  supported  on 
the  pelvis,  at  the  tuber  ischii  and  pubis.  The  first  apparatus 
of  this  kind  was  devised  by  Taylor,  but  after  using  it  for  years 
we  haA^e  finally  discarded  it.  We  now  employ  Volkmann's 
apparatus  (Fig.  39)  which  is  made  in  the  following  wa3^  A 
.  double  splint  is  made  which  is  movable  at  the  knee,  but  over- 
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extension  at  this  point  is  prevented  as  in  artificial  limbs.  The 
double  splint  is  fastened  at  the  shoe  by  means  of  a  horse-shoe 
of  iron,  inserted  in  the  heel;  this  is  done  by  means  of  two  joints 
so  that  motion  at  the  ankle  is  not  prevented.     A  few  leather 


V  iG.  39.  Fig.  40. 

Fig.  39.— Volkmann's  Supporting  Machine,  with  Seat  Ring. 

Fig.  40.— Volkmann's  Supporting  Machine,  with  Seat  Ring,  which  Extends  to  the  Peri- 
neum, in  Order  to  Compel  Abduction  of  the  Thigli. 

straps  surround  the  leg-  and  thigh  and  are  fastened  with 
buckles.  The  uppermost  leathern  belt,  which  encircles  the 
thig-h,  is  ver}-  firm,  well  wadded  to  prevent  pressure,  and  is 
curved  on  the  inner  side  so  as  to  fit  the  perineum. 

If  the  adduction  of  the  limb,  which  is  so  frequent  in  coxitis, 
has  been  corrected  by  extension,  its  return,  when  the  patient 
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walks  about,  may  be  prevented  by  the  use  of  this  spUnt.  The 
uppermost  leathern  belt  must  then  extend  further  on  the  per- 
ineum, and  must  be  made  after  a  plaster  cast  which  has  been 
made  in  the  desired  position  of  slight  abduction  of  the  thig-h. 
On  the  application  of  the  splint  the  unyielding  belt  onlj^  finds 
place  when  room  is  made  for  it  by  a  corresponding  abduction 
of  the  limb.  As  soon  as  the  patient  adducts  the  thigh,  the 
upper  wadded  rim  of  the  belt  would  be  pressed  into  the  sof  b 
parts  at  the  perineum  and  inner  surface  of  the  thigh,  so  that 
violent  pain  would  be  experienced  if  this  movement  were  con- 
tinued. Hence  he  walks  with  abducted  thigh,  at  first  poorly, 
with  the  legs  separated  too  far,  and  with  excessive  abduction 
in  order  to  escape  the  pressure  of  the  apparatus.  But  with 
patience  and  a  good  instrument  maker,  the  end  is  soon  reached. 
In  a  few  days  the  patient  usually  walks  with  the  limbs  par- 
allel, inasmuch  as  the  intended  slight  abduction  of  the  thigh, 
which  is  produced  by  the  splint,  is  compensated  by  sinking  of 
the  pelvis  (Fig.  40). 

When  motion  of  the  joint  is  to  be  prevented  entirely  in  dis- 
eases of  the  knee,  the  two  lateral  splints  are  made  of  one  piece 
or  the  joint  at  the  knee  is  made  immovable  by  means  of  a 
screw.  A  similar  purpose  is  served  by  the  knee  cap  shown  in 
Fig.  39. 

Treatment  of  Caries  of  the  Spine  by  Extension. 

In  diseases  of  the  dorsal  and  lumbar  spine,  extension  is 
generalh^  employed  by  means  of  Rauchfuss'  swing  (Figs.  41 
and  42).  The  trunk  is  thus  extended  over  backward,  and  to 
a  more  marked  degree  the  higher  the  gibbus  is  elevated  above 
the  mattress.  When  used  alone,  this  position  exerts  its  full 
action  only  when  the  disease  is  confined  to  the  spine  between 
the  ninth  dorsal  and  third  lumbar  vertebrae.  In  disease  of  the 
upper  dorsal  vertebrae,  a  weight  must  also  be  applied  to  the 
head  (Fig.  41);  in  disease  of  the  lower  lumbar  vertebrje  ex- 
tension of  the  legs  must  be  added  (Fig.  42). 

The  objection  has  been  made  to  this  plan  of  treatment  that 
it  interferes  with  the  recover}^  of  the  ulcerative  changes  in  the 
bones,  because  the  vertebral  bodies,  which  are  detached  at  the 
destroyed  synchondroses  and  in  part  are  even  in  a  conditon  of 
suppuration,  are  forciblj^  separated  from  one  another,  and  that 
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Fig  41.— Caries  of  the  Middle  Dorsal  Spine.    Rauchfuss'  Apparatus,  Extension  to  tlie 
Head  by  Cleans  of  Glissou's  Swing. 


Fig.  42.— Caries  of  the  Lower  Dorsal  Spine. 
Extension  of  the  Lower  Limb. 


Rauclifuss'  Apparatus,  Combined  with 
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the  enlargement  of  the  ulcerated  cavities  interferes  with  cica- 
trization and  healing  by  means  of  anlcylosis  or  S3'nostosis, 
This  is  contradicted  by  the  experience  that  very  often,  from 
the  moment  when  the  children  are  placed  in  Rauchf  uss'  swing 
or  are  subjected  to  extension,  all  the  severe  symptoms,  par- 
ticularly the  pain  and  fever,  cease  at  once  and  thenceforward 
the  disease  pursues  a  very  favorable  course.  Those  who  op- 
pose this  method,  exaggerate  the  effects  of  extension  and,  on 
the  other  hand,  underestimate  the  action  of  the  health}''  gran- 


FiG.  43.— Spondylitis  of  the  Upper  Dorsal  Spine.    Sayre's  Plaster  Jacket  with  Jury-mast. 
Vollcniann's  Walking-bench 

ulations  which  have  a  tendency  to  the  formation  of  cicatrices. 
The  disease,  which  is  maintained  by  the  mutual  harmful  pres- 
sure of  the  vertebral  bodies,  must  be  brought  to  a  standstill  by 
the  removal  of  this  pressure  before  healthy  granulations  can 
develop  and  lead  to  recovery.  The  cicatricial  tissue  wiiich  they 
form  will  draw  the  vertebras  together  wath  sufRcient  firmness 
if  the  other  conditions  are  favorable  and  the  tubercular  proc- 
ess does  not  make  any  further  progress.  All  attempts  to  pre- 
vent such  union  would  be  useless,  as  numerous  experiences 
in  surgery  have  taught. 

If  the  irritative  S3^mptoms  have  subsided  to  sucli  an  extent 
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that  the  children  may  get  up,  they  are  allowed  to  walk  about 
in  a  Sayre  plaster  jacket.  In  disease  of  the  upper  dorsal  and 
cervical  vertebrae,  the  head  must  be  carried  in  a  jury  mast 
(Fig-.  43).  Instead  of  the  jacket  other  supporting  apparatus 
may  be  used,  but  we  cannot  enter  here  into  details. 

Ointments  and  Similar  Measures. 

The  conservative  measures  also  include  massage,  the  appli- 
cation of  ointments  of  potassium  iodide  and  mercury  to  the 
region  of  the  joints,  the  application  of  tincture  of  iodine,  and 
ice  bags,  but  w^e  have  seen  no  good  results  from  their  use. 
Priessnitz's  hydropathic  compresses  often  have  an  excellent 
effect.  In  recent  cases,  attended  by  severe  irritative  symp- 
toms, they  often  relieve  the  pain;  when  the  inflammation  has 
run  its  course,  they  tend  to  relieve  the  stiffness  and  impeded 
mobility  of  the  joint. 

Brisement  Force. 

In  old  cases  which  have  run  their  course  entirely  or  almost 
entirelj^,  brisement  force  comes  into  question  whenever  anky- 
losis in  a  bad  position  has  developed.  The  force  to  be  em- 
ploj^ed  is  often  very  considerable;  when  the  ank^dosis  is  bony, 
slight  fractures  are  always  produced.  Febrile  reaction,  last- 
ing several  days,  may  then  set  in.  As  not  alone  the  bones  but 
also  the  shrunken  capsule  and  soft  parts  offer  resistance,  the 
false  position  often  cannot  be  remedied  completely  at  the  first 
sitting.  We  must  then  be  satisfied,  at  first,  with  partial  suc- 
cess. After  the  brisement  force  the  limb  is  placed  in  a  plaster- 
of-Paris  dressing,  and  if  necessary  the  procedure  is  repeated 
after  a  certain  lapse  of  time.  Or  another  method,  which  is 
particularly  useful  at  the  hip-joint,  may  be  adopted.  After 
the  brisement,  which  has  only  relieved  the  false  position  in 
part,  the  limb  is  placed  in  an  extension  dressing  in  order  to 
procure  further  gradual  improvement.  The  action  of  exten- 
sion was  Qix\\y  rendered  possible  by  the  brisement,  because  this 
divided  the  parts  which  offered  the  greatest  resistance.  We 
observe  occasionally  an  immediately  favorable  effect  of  such 
forcible  changes  in  the  position  of  the  joint  upon  tubercular 
joint  atTections  which  have  not  3^et  run  their  course. 

Brisement  force  should  not  be  employed  when  fistulse  or 
XI— 15 
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abscesses  are  present;  in  such  cases  it  has  been  followed  by 
acute  suppuration  and  even  gang-rene  of  the  joint.  In  fact  the 
measure  is  restricted  at  the  present  time  to  rare  cases,  espe- 
cially as  it  is  known  to  have  been  followed  by  acute  miliary 
tuberculosis  with  a  fatal  termination.^^  Extension  will  suffice 
in  many  cases  in  which  brisement  w^as  formerl^^  employed. 
At  other  times,  particularl3'  when  bony  ankylosis  in  a  poor 
position  has  developed,  it  will  be  preferable  to  oj)erate.  If  ex- 
tensive cicatrices  are  present  in  the  vicinity  of  the  joint  and 
cause  firm  adhesion  of  the  thin  integument  to  the  underlying 
bones,  there  is  great  danger  that  the  inelastic  integument  will 
tear  extensively. 

In  order  to  produce  complete  "  redressement "  it  is  some- 
times necessar^^  to  divide  the  shortened  muscles  or  tendons, 
for  example,  the  adductors  in  marked  adduction-ankj'losis  at 
the  hip,  the  ham-strings  in  flexion-ank^dosis  at  the  knee.  In 
the  latter  case  it  sometimes  happens  that  the  patella  grows 
firmly  to  the  anterior  inferior  surface  of  the  condyles  of  the 
femur  and  thus  forms  an  insurmountable  obstacle  to  the  ex- 
tension of  the  knee-joint.  The  patella  must  then  be  separated 
from  the  condyle  b^"  a  blow-  with  a  hammer  directed  against 
an  instrument  placed  against  the  lower  border  of  the  patella, 
or  if  this  is  unsuccessful,  the  bone  must  be  chiselled  off. 

The  measures  hitherto  discussed  are  purelj^  conservative. 
With  the  exception  of  brisement  force  they  are  first  employed 
when  the  disease  is  in  its  initial  stages,  wiien  suppuration  has 
not  developed  in  the  joint  and  its  vicinity.  But  advanced 
cases,  even  those  in  which  suppuration  has  already  occurred 
and  the  articular  ends  of  the  bones  are  secondarily  diseased, 
may  also  recover  without  notable  surgical  interference,  if  the 
conservative  treatment  is  properly  continued  for  a  sufficient 
length  of  time.  The  use  of  injections  of  iodoform-gi^xerin 
has  formed  a  great  step  in  advance  in  the  line  of  conservative 
surgery. 

Treatment  of  Tubercular  Abscesses  with  Injections 
OF  Iodoform-Glycerin. 

To  Billroth  and  Mikulicz  ^^  we  owe  the  inception  of  this  plan. 
It  was  formerly  held  that  tubercular  abscesses  must  be  opened 
by  a  free  incision,  the  abscess  membrane  scraped  olT  with  the 
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sharp  spoon,  and  the  wound  then  united  with  sutures.  Bill- 
roth'*" first  showed  that  such  abscesses  may  be  cured  by  the 
mjection  of  iodoform-g'lj'cerin.  This  local  measure  furnishes 
such  g-ood  results  that  it  will  probably  occupy  a  permanent 
place  in  treatment. 

The  abscess  is  first  punctured,  under  antiseptic  precautions, 
and  its  contents  evacuated.  This  may  be  done  b}^  aspiration 
through  a  fine  trocar,  but  it  is  better  to  use  a  large  abdominal 
trocar,  in  order  that  the  thick  plugs  of  chees}'  tissue  and  the 
detached  pieces  of  abscess  membrane  may  also  escape.  By 
means  of  an  irrigator,  whose  glass  tip  fits  accurately  to  the 
canula  of  the  trocar,  a  'dfo  solution  of  boracic  acid  is  then  in- 
jected into  the  abscess  cavity  until  all  the  loose  shreds  of  tis- 
sue are  washed  out  and  the  fluid  runs  off  clear;  then  the  iodo- 
form is  injected. 

As  a  purely"  local  effect  is  desired,  it  is  best  to  avoid  solu- 
tions of  iodoform  in  ether,  alcohol,  or  oil ;  these  are  absorbed 
and  maj'  give  rise  to  toxic  symptoms.  On  tlie  other  hand,  the 
local  action  is  so  much  less,  the  more  rapidly  the  remedy  is 
absorbed  from  the  abscess.  For  this  reason  we  employ  only 
a  IQfo  mixture  of  iodoform  with  pure  glj'cerin  or  with  water 
to  which  glycerin  (20^)  and  mucilago  g'ummi  arabici  (5^)  have 
been  added.  To  the  latter  mixture  I  also  add  l<fo  of  pure  car- 
bolic acid.  The  finely-powdered  iodoform  is  first  rubbed  up 
with  a  few  drops  of  glycerin,  and  then  a  lOfe  mixture  is  pre- 
pared by  the  slow  addition  of  glycerin  alone  or  in  combination 
with  the  above-mentioned  substances.  Before  using,  this  mix- 
ture is  well  shaken  until  it  looks  like  an  emulsion.  When 
properly  prepared  it  may  be  injected  through  an  ordinary'" 
hypodermic  needle. 

As  the  iodoform  is  not  dissolved,  only  small  and  innocuous 
quantities  can  be  absorbed;  it  remains  in  the  abscess  cavity 
and  acts  locallj^  upon  the  diseased  tubercular  tissues.  It  is 
true  that  slow  absorption  of  iodoform  takes  place  but  it  pro- 
duces no  symptoms.  We  must  be  especially  careful,  however, 
in  the  dosage  in  cachectic  individuals.  In  adults  three  ounces 
of  the  10^  mixture  is  the  largest  amount  which  may  be  in- 
jected at  one  time  into  the  abscess  cavit}';  on  the  average, 
one  ounce  will  suffice.  In  order  to  convey  the  remedy  into  all 
the  recesses  of  the  cavity  and  to  rub  it,  if  possible,  into  the 
soft  tubercular  tissue,  vigorous  kneading  and  stroking  move- 
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ments  of  the  soft  parts  around  the  cavity  are  performed  after 
the  removal  of  the  canula. 

"We  have  never  found  it  necessary  to  close  with  sutures  the 
opening"  made  by  the  canula.  It  is  sufficient,  in  withdrawing- 
the  canula,  to  press  the  skin  tog-ether  into  a  fold,  close  the  lit- 
tle wound  with  a  pledg-et  of  g-auze,  and  to  apply  a  light  com- 
press and  bandage.  If  the  canula  is  constantly  plug-g-ed  with 
thick  shreds  of  tissue,  the  opening-  made  by  the  trocar  md^y  be 
enlarg-ed  with  a  bistoury  until  it  is  sufficiently  long-.  This  in- 
cised wound  must  be  stitched  tog-ether  before  the  injection  of 
iodoform  is  made. 

A  sing-le  injection  rarelj^  suffices,  except  in  very  small  ab- 
scesses. In  these  cases  the  swelling-  which  remains  after  the 
puncture  and  injection  diminishes  within  a  few  weeks  and 
finally'-  disappears.  Usually  two  or  three  injections,  or  even 
more,  must  be  made  at  intervals  of  three  or  four  weeks.  As 
the  fluid  often  reaccumulates,  the  subsequent  injections  must 
always  be  preceded  'by  evacuation  and  irrig-ation  of  the  ab- 
scess cavity  with  the  solution  of  boracic  acid.  Then  a  few 
months  g-enerall}^  elapse  before  complete  cure.  The  patients 
need  be  under  observation  for  a  few  days  only  after  the  trifling- 
operation. 

After  the  second  puncture  the  pus,  which  is  often  mixed 
with  particles  of  iodoform,  generall^^  exhibits  a  more  mucoid 
character  and  has  a  darker,  even  brownish  color.  In  a  few 
cases  we  found  the  uniform  creamy  consistence  of  phlegmon- 
ous pus.  Such  changes  are  prognostic  of  a  favorable  result. 
After  long-er  treatment  the  contents  of  the  abscess  are  often 
an  almost  perfectly  clear,  slig-htly  j^ellow,  g-elatinous  fluid, 
which  contains  merelj^  a  few  fatty  round  cells.  This  fluid  has 
no  longer  the  slightest  resemblance  to  tubercular  pus. 

Some  time  after  the  injection  the  puncture-opening  occa- 
sionally breaks  open,  and  a  fistula  forms  which  commonl^^  dis- 
charges only  sero-purulent  or  purely  serous  fluid;  its  amount 
may  be  quite  considerable.  In  one  case  of  coxitis  with  abscess 
about  one-quarter  litre  of  such  fluid  was  discharged  daily  for 
several  days.  This  does  not  interfere  with  recovery,  if  a  good 
protective  dressing  is  applied.  In  these  cases  the  fistulous 
canal  is  used  for  further  injections. 

The  extraordinary  rapidity  in  the  improvement  of  the  gen- 
eral condition  during  the  course  of  treatment  is  sometimes 
verv  striking. 
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The  iodoform  lies  upon  the  inner  surface  of  the  abscess 
wall,  causes  gradual  destruction  and  detachment  of  the  tuber- 
cular tissue,  and  in  its  stead  produces  health}'  granulations 
which  have  a  tendency  to  cicatrization.  Bruns  and  Nau- 
werck  ^^  have  made  microscopic  examinations  of  pieces  of  the 
wall  of  such  abscesses  at  different  periods  after  injection.  At 
the  end  of  a  few  weeks,  according"  to  them,  the  tubercle  bacilli 
in  the  abscess-membrane  had  disappeared,  the  tubercles  were 
loosened  by  round  cells  and  oedematous  fluid;  then  thej'  ex- 
hibited fatty  degeneration  which  advanced  to  liquefaction. 
At  the  same  time  the  fibrous-tissue  layer  beneath  the  abscess 
membrane  developed  very  vascular  granulations,  which  lifted 
and  absorbed  the  degenerated  tubercles.  After  the  products 
of  degeneration  had  been  al:)Sorbed,  the  healthy  granulations 
were  converted  into  cicatricial  tissue  which  subsequenth'  re- 
tracted. 

In  order  to  decide  the  question  whether  the  mere  puncture 
or  the  associated  injection  of  iodoform  cured  the  abscesses, 
Stockum  treated  five  cold  abscesses  with  puncture  alone,  but 
without  success. 

Treatment  of  Tubercular  Diseases  of  the  Joints  m'ith 
Injections  of  Iodoform  Glycerin. 

The  favorable  results  of  these  injections  into  tubercular 
abscesses  led  to  their  adoption  in  tubercular  joint  diseases 
with  and  without  abscesses. ^^  There  is  a  dift'erence  in  the 
method  of  injection  into  the  joints,  according  as  we  have  to  deal 
with  an  abscess  within  and  around  the  joint  or  merely  with 
fungous  proliferation  of  the  synovial  membrane.  In  the  former 
event  we  proceed  exactly  in  the  manner  described  on  page 
226. 

On  an  average,  3  ss.-iss.  of  the  mixture  are  required,  but 
I  have  sometimes  used  larger  amounts  (on  one  occasion  3  iiss.) 
without  any  bad  effects.  The  further  treatment  is  the  same 
as  in  tubercular  joint  disease  without  exudation  and  pus  for- 
mation. 

In  the  latter  cases  I  also  employ  a  trocar,  with  a  diameter 
of  about  2  mm.  This  enters  the  joint  much  more  easily  than 
a  hypodermic  needle.  The  amount  of  fluid  required  varies  ac- 
cording to  the  size  of  the  joint  cavity;  in  adults  it  reaches  3  v., 
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sometimes  even  3  i.,  in  children  it  is  often  impossible  to  inject 
more  than  3  i. 

In  all  cases,  whether  attended  by  suppuration  or  not,  pas- 
sive movements  of  the  joint  are  freely  performed  in  all  direc- 
tions after  the  removal  of  the  canula  and  Avhile  the  puncture 
opening-  is  held  closed ;  then  massage  of  the  entire  joint  region 
is  vigorousl}^  carried  out.  In  this  way  I  attempt  to  secure  a 
uniform  distribution  of  the  iodoform  into  all  the  recesses  of 
the  joint  cavity.  Unless  violent  pains  call  for  enforced  rest  of 
the  limb,  I  do  not  employ  fixation  dressings.  I  even  regard 
slight  motion  of  the  joint  as  advantageous  because  it  exercises 
a  favorable  influence  on  the  distribution  of  the  iodoform  and 
in  a  measure  rubs  it  into  the  diseased  tissues.  Healthy  artic- 
ular cartilages  are  not  affected  unfavorably  b}^  the  remedy. 

I  have  ascertained,  upon  the  cadaver,  the  most  convenient 
points  for  insertion  of  the  trocar.  The  wrist-joint  is  accessible 
on  both  sides,  immediately  below  the  styloid  process  of  the 
radius  and  ulnar;  the  elbow-joint  is  entered  by  penetrating 
immediately  above  the  head  of  the  radius,  which  is  easily  felt 
during  movements  of  pronation  and  supination.  At  the 
shoulder-joint  we  enter  to  the  outside  of  the  coracoid  process 
or  to  the  outside  of  the  spine  of  the  scapula  at  its  transition 
into  the  acromion  at  a  point  where  the  swelling  of  the  capsule 
is  distinctly  felt.  At  the  hip-joint  injections  succeed  best  when 
a  trocar,  7  to  9  cm.  long-,  is  pushed  in  at  the  great  trochanter. 
The  patient  lies  upon  the  back,  avoiding-  abduction  and  exter- 
nal rotation,  and  also  flexion  as  much  as  possible.  It  is  best 
to  bring  the  thigh  into  a  position  of  adduction  and  slight  in- 
ternal rotation.  The  trocar  enters  immediately  above  the  tip 
of  the  trochanter  major,  about  in  the  middle  between  its  an- 
terior and  posterior  surfaces  (or  perhaps  a  little  forward),  in  a 
frontal  plane,  perpendicularly  to  the  axis  of  the  thigh;  it  is 
pushed  slowl^^  forward,  as  if  sounding,  until  bone  is  felt.  We 
have  now  reached  the  head  of  the  femur  or  an  adjacent  por- 
tion of  the  neck  of  the  bone.  (When  the  thigh  is  abducted 
and  rotated  externally,  the  trocar  is  apt  to  impinge  upon  the 
upper  border  of  the  acetabulum).  The  limb  is  then  adducted 
as  strong-ly  as  possible,  and  the  trocar  is  passed  still  deeper  in 
an  upward  direction  (always  keeping  in  contact  with  the  bone) 
until  bony  resistance  is  again  encoiuitered.  We  have  now  en- 
tered the  joint  fissure  between  the  head  of  the  femur  and  the 
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rim  of  the  acetabulum,  and  after  pushing-  tlie  canula  a  little 
more  deep!}'  the  injection  may  be  performed.  In  adults,  who 
are  not  obese,  the  trocar  enters  7  to  7.5  cm,,  in  children  a  cor- 
respondingly less  distance.  In  the  living-  this  method  has  also 
proven  to  be  the  best  in  numerous  cases. 

The  knee-joint  is  punctured  in  the  ordinary  way  so  that 
the  trocar  is  below  the  patella.  The  ankle  is  entered  by  pen- 
etrating- immediately  below  the  tip  of  one  or  the  other  malleo- 
lus and  then  turning-  it  upward. 

The  injections  are  attended  with  such  slig-ht  pain  that 
man}"  patients  refuse  an  auEesthetic.  It  is  well  to  secure  local 
aneesthesia  by  a  subcutaneous  injection  of  one-half  to  one 
syring-eful  of  a  1  to  2^  cocaine  solution. 

The  injection  is  followed,  in  not  very  rare  cases,  by  an  ele- 
vation of  temperature  to  102°,  even  to  103°.  This  rise  of  tem- 
perature only  continues  for  one,  at  the  most  tw^o  or  three  days. 
Other  febrile  symptoms  are  absent  and  the  patient  feels  per- 
fectly well.  Hence  I  believe  that  the  elevation  of  temperature 
is  due  partly  to  the  passive  movements  after  injection;  per- 
haps it  is  a  simple  absorption  fever. 

As  a  rule  the  injections  are  made  every  four  weeks.  If  a 
considerable  exudation  into  the  joint  forms  very  rapidl}"  after 
the  injection  or  if  we  have  to  deal  with  a  very  severe  joint 
aflfection  without  exudation,  the  injections  are  repeated  at 
shorter  intervals.  Less  than  three  injections  are  hardly  ever 
successful,  and  manj'  more  are  often  necessary.  Several 
months  always  elapse  before  complete  recovery. 

Rapid  subsidence  and  even  cessation  of  the  pains  after  in- 
jection are  not  uncommon  occurrences.  Patients  with  tuber- 
culosis of  a  joint  of  the  lower  limbs,  and  who  were  unable  even 
to  turn  in  bed  on  account  of  the  violent  pains,  could  raise  the 
limb  from  the  bed  two  wrecks  after  the  first  injection  or  could 
even  move  the  diseased  joint  slig'htly  without  notable  i)ain. 
In  tuberculosis  of  the  wrist  of  the  most  severe  form  we  ob- 
served such  marked  improvement  after  the  first  injection  that 
the  fmg-ers,  which  had  been  held  perfectly  stitT  on  account  of 
the  violent  pains,  could  ag-ain  be  moved. 

The  efTect  upon  the  swelling-  of  tlie  articular  capsule  and 
surrounding-  parts  is  usually  less  rapid;  here  many  weeks 
elapse  before  noticeable  improvement  sets  in.  When  there  is 
considerable,  very  soft  and  almost  doughy  thickening-  of  the 
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capsule  (fung-us  articuli)  it  is  a  very  favorable  prognostic  sign 
when  a  firmer  consistence  is  noticed  pari  passu  with  the  di- 
minution of  the  swelling-. 

In  purulent  exudations  into  the  joint  or  abscesses  around 
the  joint,  there  is  ver^'  often  a  reaccumulation  of  the  discharged 
fluid  as  in  cold  abscesses.  After  two  or  more  punctures  and 
after  repeated  mjection  of  iodoform,  the  exudation  usually 
does  not  return.  When  no  exudation  was  present  originally, 
I  have  seen  a  secondary  exudation  develop  in  only  two  cases 
after  the  injection  of  iodoform. 

Whether,  after  recovery  of  the  tubercular  disease,  mobility 
returns  in  the  joint  or  not,  depends  mainly  on  the  degree  of 
inflammation.  In  severe  cases  the  changes  developing  in  the 
joint  capsule  after  injection  and  leading  to  cicatricial  retrac- 
tion (which  eflect  recover^^)  also  have  a  more  or  less  disturbing 
influence  on  the  mobility,  and  often  abolish  it  entirely.  But 
even  in  the  severer  cases  we  have  observed  recovery  with  sat- 
isfactory, even  normal  mobility  of  the  joint. 

As  the  changes  due  to  the  injection  diminish  the  size  of  the 
joint  cavity,  the  subsequent  injections  are  sometimes  per- 
formed with  difficulty.  This  is  particularly  true  of  the  knee 
and  hip. 

It  need  hardly  be  said  that,  whenever  required,  extension 
and  other  orthopasdic  measures  for  the  relief  of  false  positions 
must  be  combined  with  the  injections  of  iodoform. 

We  must  also  remark  that  in  the  treatment  of  tubercular 
diseases  of  the  joints  by  iodoform  injections,  failures  are  ob- 
served more  frequently  than  in  the  similar  treatment  of  cold 
abscesses.  The  latter  heal  in  almost  every  case  when  the 
causal  bone  disease  has  come  to  a  standstill,  and  even  when 
the  latter  was  progressing,  the  primary  focus  was  often  cured 
at  the  same  time  with  the  abscesses.  In  joint  diseases,  how- 
ever, we  must  often  be  satisfied  with  partial  success,  and 
occasionally  the  injections  are  entirely  useless.  This  is  owing 
chiefly  to  the  fact  that  unsuitable  cases  are  also  subjected  to 
the  iodoform  treatment.  At  the  present  time  the  indications 
for  this  method  are  not  known  with  the  desii^ed  certainty. 

According  to  our  present  experience,  the  method  is  to  be 
recommended  in  recent  diseases  of  the  joints,  especially  in 
young  people  and  children.  These  cases  heal  most  readily 
and  also  furnish  the  best  functional  results.     Recovery  has 
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also  been  secured  in  severe  forms  of  disease  and  as  the  treat- 
ment is  not  dangerous,  it  may  be  tried  before  proceeding-  to 
more  extensive  operations.  Advanced  age  forms  no  absolute 
Qounter-indication,  because  even  then  successful  results  have 
been  obtained.  These  have  been  especially  satisfactory^  in 
severe  tubercular  suppurations  of  the  wrist-joint  of  older  peo- 
ple (even  when  complicated  with  pulmonary  phthisis)  in  whom 
otherwise  amputation  of  the  forearm  or  at  least  resection  of 
the  wrist-joint  would  have  been  necessary.  This  is  also  true 
of  the  knee-joint. 

It  has  also  been  found  that  the  iodoform  injections  effect 
much  more  than  puncture  and  irrigation  of  the  joints  with 
solutions  of  corrosive  sublimate  or  carbolic  acid. 

As  it  is  very  often  impossible  to  ascertain,  on  examination, 
whether  we  have  to  deal  with  a  primary  or  secondary  s^movial 
tuberculosis,  no  special  rules  can  be  established  in  this  respect. 

It  is  clear  a  priori  that  primary  synovial  affections,  espe- 
cially cold  abscess  of  the  joints  and  hydrops  tuberculosus, 
must  react  to  iodoform  injections  like  tubercular  abscesses  of 
the  soft  parts. 

In  the  primary  osteal  form  of  joint  tuberculosis,  a  favora- 
ble result  may  also  be  hoped  for,  even  if  sequestra  are  present. 
In  tubercular  spondj'litis  with  large  cold  abscesses  we  have 
obtained  permanent  recovery  by  puncture,  irrigation,  and  iodo- 
form injections,  although  the  bone  sand  in  the  discharged  pus 
and  the  formation  of  a  gibbus  afforded  positive  proof  of  the 
existence  of  a  bone  disease  of  the  most  serious  character.  It 
has  long  been  known,  in  fact,  that  the  most  severe  cases  of 
Pott's  disease  occasionally  recover  spontaneously. 

In  tubercular  bone  disease  with  abscess  formation  the 
method  is  also  indicated  when  the  position  of  the  osseous  focus 
is  such  that  it  cannot  be  removed  by  operation. 

But  this  plan  should  be  discarded  and  free  incision  of  the 
abscess  resorted  to  whenever  we  are  able  to  reach  the  pri- 
mary osseous  process  with  instruments.  When  this  has  been 
removed  we  naturally  have  the  best  chance  of  permanent  re- 
covery without  relapse.  This  is  particularly  true  of  epiphy- 
seal foci,  before  the  adjacent  joint  has  become  tubercular. 

I  may  mention  that  Landerer  claims  to  have  seen  good 
effects  on  tubercular  processes  from  the  use  of  Peruvian  bal- 
sam, but  this  statement  has  not  been  confirmed. 
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Operative  Interference. 

In  a  larg-e  number  of  cases  conservative  methods  of  treat- 
ment are  unavailing-,  and  operative  procedures  become  neces- 
sar\% 

Removal  of  Primary  Osseous  Foci,  Especially  of 
Epiphyseal  Focl 

As  we  have  already  remarked,  primary  osseous  foci  must 
be  removed,  whenever  practicable,  as  rapidly  as  possible  in 
order  to  prevent  infection  of  surrounding-  parts,  particularly 
of  the  adjacent  joint.  If  a  fistula  is  present,  it  affords  an  in- 
dication of  the  path  along-  which  we  must  operate;  otherwise 
we  cut  down  to  the  bone  at  the  most  superficial  spot.  After 
lifting-  up  the  periosteum,  the  bone  is  chiselled  off  until  the 
focus  is  reached,  and  this  is  then  removed  carefully',  down  to 
healthy  tissue,  by  the  aid  of  the  chisel  and  sharp  spoon.  Tu- 
bercular deposits  in  the  soft  parts  are  removed  with  the  spoon 
and  scissors. 

Koenig  has  called  attention  to  the  fact  that  after  such 
operations,  in  which  numerous  blood-vessels  and  lymphatics 
are  opened,  tubercular  virus  may  be  received  into  the  circula- 
tion and  give  rise  to  acute  miliary  tuberculosis.  Efficient 
measures  against  this  complication  are  at  our  command.  In 
operations  upon  the  limbs  the  absorption  of  tubercular  matter 
may  be  prevented  by  the  use  of  Esmarch's  bandage  during- 
the  operation.  In  addition  the  wound  should  be  thoroughly 
washed,  during  and  after  the  scraping",  with  a  0.05  to  0.1^  solu- 
tion of  corrosive  sublimate  in  order  to  render  all  infectious  mat- 
ters innocuous.  So  long  as  the  limb  is  deprived  of  blood,  a  large 
amount  of  the  poisonous  remedy  may  be  employed,  even  in 
children  and  anaemic  individuals,  without  causing  toxic  symp- 
toms. If  long  and  narrow  fistulous  canals  are  present,  it  is 
well  to  cauterize  them,  after  the  curetting-,  with  Pacquelin's 
thermocautery  in  order  to  destroy  any  tubercular  particles 
which  may  have  been  left  behind. 

In  some  cases,  especially  when  the  bones  are  superficial, 
the  focus  may  be  made  so  accessible  by  lifting  the  periosteum 
and  widelj'  separating-  the  edges  of  the  wound  with  sharp 
hooks,  that  its  limits  can  everywhere  be  seen.     It  can  then  be 
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removed  with  a  g^oug-e  in  sucli  a  Avay  that  all  the  incisions 
are  made  in  healthy  bone;  this  prevents  contact  of  specific 
tissues  with  the  recent  v»'ound.  The  epiphyseal  focus  occa- 
sionally extends  close  to  the  adjacent  joint,  even  to  the  ar- 
ticular cartilage.  When  necessary,  the  joint  must  then  be 
opened  freely  in  order  to  be  certain  of  the  complete  removal  of 
the  diseased  parts. 

We  must  also  attempt  complete  removal  of  the  tubercular 
focus  in  disease  of  other  parts  of  the  skeleton  (skull,  ribs,  lower 
rim  of  orbit,  sternum,  diaphyses  of  the  long  bones,  etc.).  In 
the  same  way  that  the  continued  growth  of  a  tubercular  focus 
in  the  epiphysis  will  endanger  the  adjacent  joint,  the  spread 
of  a  caries  of  the  rib  may  infect  the  pleura  and  a  tuberculosis 
of  the  skull  may  extend  through  the  entire  thickness  of  the 
bone  and  infect  the  dura  mater  and  pia  mater.  In  order  to 
secure  thorough  removal  it  is  occasionall}^  necessary  to  per- 
form resection  in  caries  of  the  ribs,  and  trephining*  in  tvibercu- 
losis  of  the  skull.  In  the  latter  event  we  have  also  curetted, 
by  means  of  the  sharp  spoon,  the  dura  mater,  which  was  cov- 
ered with  si^ecific  nodules,  and  have  thus  secured  permanent 
recover}^ 

Synovial  and  Ossal  Arthrectomy. 

In  severe  diseases  of  the  joints  we  are  compelled  to  open, 
them  freely,  and  then  perform  either  extirpation  of  the  en- 
tire diseased  synovial  membrane,  leaving*  the  bony  epiphyses 
and  articular  cartilages,  so  far  as  these  parts  are  healthy 
(synovial  arthrectomy);  or  resection  of  the  joint  together  with 
removal  of  the  diseased  capsule  (ossal  and  synovial  arthrec- 
tomy). 

It  is  impossible  to  give  an  exhaustive  statement  of  the  in- 
dications for  these  major  operations  m  a  work  which  discusses 
only  the  general  conditions.  The  different  joints  vary  remark- 
ably in  regard  to  the  form  and  severity  of  the  disease,  and 
consequently  the  indications  will  be  different  in  ever}'  joint. 
We  also  pursue  a  different  purpose,  according  as  we  regard  a 
stifT  or  movable  joint  as  more  useful  in  the  case  in  question. 
For  all  these  reasons  we  can  here  give  only  a  few  general 
standpoints.  In  addition  we  cannot  determine  the  extent  to 
which  these  indications  will  be  changed  by  the  treatment  with 
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iodoform  injections.  In  many  cases  we  cannot  decide  until 
tlie  operation  whether  extirpation  of  the  diseased  capsule  will 
suffice,  or  whether  resection  of  the  bones  must  be  added,  and 
I  will,  therefore,  discuss  at  the  same  time  the  indications  for 
hoth  operations. 

Hitlierto  we  made  free  incisions  into  the  joints  when  they 
contained  considerable  accumulations  of  pus,  and  when  in- 
creased temperature,  progressive  loss  of  power,  and  anorexia 
indicated  that  delay  would  entail  danger  to  life.  A  further 
indication  is  presented  when  the  examination  shows  caries  of 
the  ends  of  the  bones,  and  when  luxations,  subluxations,  and 
separation  of  the  epiphyses  have  developed  and  correction  of 
the  false  positions  cannot  be  secured  in  any  other  way.  In 
these  cases  resection  is  often  necessary  for  orthopedic  rea- 
sons. Under  such  circumstances  we  are  very  much  inclined  to 
make  a  diagnostic  incision  into  the  hip-joint  and,  if  necessary, 
to  perform  resection.  With  proper  after-treatment  by  exten- 
sion, this  always  furnishes  a  movable  joint,  while  spontaneous 
recovery  generally  terminates  in  fibrous  or  bony  ankylosis  in 
a  very  bad  position. 

There  are  also  tubercular  diseases  of  the  joints  which  give 
rise  to  abscesses  in  surrounding  parts  and  to  suppuration 
within  the  joint,  but  these  changes  develop  so  slowly  that 
danger  to  life  only  develops  after  the  lapse  of  months  or  years. 
Then  anaemia  and  emaciation  or  further  complications,  such 
as  waxy  degeneration  and  albuminuria,  are  superadded.  In 
these  cases  as  in  complications  with  pulmonary  phthisis,  a 
major  operation,  which  leads  to  rapid  recovery,  should  be  per- 
formed as  early  as  possible.  At  other  times  the  joint  disease 
has  lasted  for  a  long  time  without  giving  rise  to  suppuration, 
"but  has  not  improved  materially  under  conservative  measures 
of  treatment.  Perhaps  the  patient  suffers,  at  the  same  time, 
from  constant  or  occasional  pains  which  interfere  still  further 
with  his  ability'  to  work.  In  such  cases,  especially  in  individ- 
uals who  belong  to  the  working- classes,  we  will  decide  upon 
opening  the  joint  in  order  to  restore  the  patient's  ability  to 
work  within  a  reasonable  time. 

In  these  cases  we  maj^  employ  a  method  of  operation,  the 
diagnostic  incision,  whose  first  object  it  is  to  enable  us  to  ob- 
tain a  clear  view  of  the  anatomical  condition  of  the  diseased 
joint.     The  incision  should  be  made  in  such  a  way  that  it  may 
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be  converted,  if  necessar^^  into  a  typical  resection  or  artlirec- 
tomv.  A  view  of  the  interior  of  the  joint  often  shows  that 
the  disease  is  much  more  severe  than  we  could  assume  from 
the  clinical  symptoms.  In  the  case  of  children  or  well-to-do 
individuals,  we  are  inclined  to  continue  conservative  measures 
for  a  longer  time,  because  the  question  of  self-support  need 
not  be  considered. 

Since  tubercular  diseases  of  the  joints  and  bones  are,  as  a 
general  thing-,  more  benign  in  children,  we  can  persevere  longer 
with  conservative  measures  in  them  than  in  adults.  Even 
when  we  do  decide  upon  operative  interference,  in  order  to 
shorten  the  duration  of  the  disease,  simpler  operations  will 
suffice.  It  is  true  that  vigorous  curetting  of  diseased  bone 
with  the  sharp  spoon  does  not  differ  very  much  from  the  less 
extensive  resections,  but  in  the  former  the  ligaments,  perios- 
teum, and  outer  layers  of  the  bone  remain  untouched  and  re- 
tain their  normal  connections.  An  abundant  new  formation 
of  bone  takes  place,  and  the  joints  often  preserve  the  normal 
shape  and  good  mobility. 

The  more  conservative  and  less  severe  methods  of  opera- 
tion are  so  much  more  preferable  in  children  because  disturb- 
ances of  growth  occur  so  often  after  serious  operations,  and 
constantly  after  resections  with  removal  of  the  epiphyseal 
cartilage.  The  shortening  is  often  very  considerable.  De- 
formity^ of  the  joint  is  also  frequent  after  arthrectomies  and 
resections,  and  leads  to  serious  interference  with  the  use  of 
the  limb. 

In  order  to  obtain  the  best  chances  for  permanent  recoverj^ 
after  major  operations  on  the  joints,  we  must  hold  to  the 
fundamental  principle  of  the  complete  removal  of  all  diseased 
tissues.  The  incisions  which  open  the  joint  are  made  in  such 
a  way  that  every  nook  and  cranny  of  the  capsule  is  made  ac- 
cessible to  our  eyes  and  instruments.  The  sharp  spoon  may 
be  used  for  the  removal  of  the  abscess  membrane,  and,  if  suf- 
ficiently strong,  for  the  excavation  of  bone  cavities  ;  but  as  a 
general  thing  it  is  not  suitable  for  the  removal  of  the  tuber- 
cular synovial  membrane,  on  account  of  its  toughness  and 
firmness.  We  must  patiently  extirpate  the  entire  changed 
mass  of  tissue  with  scissors  and  forceps.  The  surrounding 
layers,  which  are  often  thick,  fibrous  and  gelatinous,  should 
also  be  removed  as  nmch  as  possible.     If  the  fibrous  parts  of 
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the  capsule  are  health}'',  they  are  retained.  The  edges  of  the 
wound  are  separated  forcibly  b}''  sharp  hooks,  so  that  tubercular 
tissue  is  not  left  unnoticed  in  a  s^'uovial  fold  and  the  joint  sur- 
faces are  freely  visible ;  this  is  very  important  in  the  case  of  the 
acetabulum.  Under  the  granulations  we  often  discover  a  se- 
questrum or  fistula  which  leads  to  sequestra  concealed  in  the 
epiphyses;  in  the  acetabulum  there  are  not  infrequently  open- 
ings which  are  connected  with  small  pelvic  abscesses.  Bone 
fistulas  must  be  chiselled  freely  in  order  to  remove  thoroughly 
all  diseased  bone  tissue.  This  sometimes  necessitates  new 
incisions  on  other  sides  of  the  joint. 

If  the  cartilage  and  bones  appear  perfectly  normal,  they  are 
generally  left  intact  and  we  confine  ourselves  to  extirpation  of 
the  capsule.  It  is  only  exceptionally  that  after  a  diagnostic 
incision,  when  the  joint  itself  is  found  to  be  healthy,  we  will 
remove  the  unchanged  cartilage  and  chisel  the  epiphysis,  if 
we  have  a  well-grounded  suspicion  that  a  tubercular  focus  is 
concealed  deep  in  the  bone  and  that  it  is  not  accessible  in  any 
other  way  {vide  page  179  and  Fig.  35).  But  if  the  cartilage 
is  detached  or  only  a  small  part  is  changed,  these  parts  must 
be  removed  and  then  we  not  infrequently  find  tubercular  bone 
beneath  them.  Even  if  cavities  in  the  bone  remain  after  their 
removal,  recovery  will  be  undisturbed,  provided  that  we  can 
rely  upon  our  antiseptic  measures. 

If  our  object,  i.e.,  the  removal  of  all  tubercular  tissue,  has 
been  achieved  with  certainty,  the  wound  may  be  closed  with 
sutures  and  properly  drained,  or  we  attempt  to  secure  recov- 
ery under  the  moist  clot,  without  drainage,  by  leaving  open 
some  small  spaces  in  the  suture  line,  where  the  excess  of  blood 
escapes.  But  despite  every  care  it  is  often  impossible  to  re- 
move every  granulation  from  all  the  pockets  of  the  joint  cav- 
ity or  from  the  abscesses.  Relapses  often  occur  in  such  cases, 
if  the  sutures  are  introduced  at  once.  It  is  then  advisable  to 
stuff  every  corner  and  crevice  of  the  wound  with  iodoform 
gauze,  and  to  repeat  this  plan  when  the  dressing  is  changed, 
until  recovery  is  complete  or  at  least  for  three  or  four  weeks. 
If  tubercular  eruptions  have  not  developed,  secondary  sutures 
may  then  be  applied  to  the  wound,  which  has  diminished  very 
much  in  size. 

One  advantage  of  this  plan  is  due  to  the  fact  that  the 
wound  remains  freely  open  and  that  we  are  thus  enabled  to 
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recognize  relapses  at  their  very  beg'inning'.  Such  relapses,  that 
depend  upon  the  retention  of  bits  of  tissue  which  are  invisible 
to  the  naked  eye,  do  not  usually  develop  until  three  or  four 
weeks  after  the  operation.  But,  as  a  rule,  relapses  do  not 
occur  when  the  iodoform  gauze  method  is  adopted.  The  iodo- 
form appears  to  exert  a  direct  anti-bacillary  action;  in  addi- 
tion it  excites  a  much  more  vigorous  reaction  than  occurs  in 
closed  wounds  which  heal  b}'  first  intention,  and  the  micro- 
organisms are  destroyed  in  the  combat  with  this  reaction. 

The  continued  tampon  with  iodoform  gauze  has  afforded 
me  surprising  results  in  the  most  severe  cases,  and  I  have  no 
fear  of  recommending  it  for  all  operations  upon  tubercular 
tissues  in  which  we  are  not  sure  that  all  the  diseased  elements 
have  been  removed. 

Change  of  dressing  and  rencAval  of  the  tampon  are  per- 
formed when  considerable  secretion  trickles  through  the  dress- 
ing or  when  rise  of  temperature  sets  in.  In  order  that  the 
gauze  may  contain  a  sufficient  amount  of  the  remedy,  the 
physician  should  prepare  it  \)y  strewing*  aseptic  gauze  with 
the  powdered  iodoform  and  then  pressing  it  into  the  stuff. 

In  many  cases,  if  the  morbid  conditions  permit,  it  is  advisa- 
ble, before  performing  the  operations  just  described,  to  relieve 
by  means  of  extension  any  contractures  which  may  be  pres- 
ent, and  to  render  aseptic  any  existing  fistulie  by  means  of 
curetting,  thermo-cautery,  and  particularly  the  iodoform- 
gauze  tampon. 

Treatment  of  Relapses. 

The  chief  feature  in  the  treatment  of  relapses  is  not  to  de- 
la3'  interference  too  long.  We  must  act  at  once,  as  soon  as 
tubercular  granulations  show  themselves,  in  order  that  the 
disease  do  not  advance  too  far.  The  sharp  spoon,  the  thermo- 
cautery, and  stufTmg  the  opened  and  curetted  canals  and  cav- 
ities with  iodoform  gauze  are  the  most  efficient  measures. 
Less  effective  are  the  solid  stick  and  injections  of  tincture  of 
iodine,  which  should  only  be  employed  in  fistidiB. 

Billroth's  New  Method. 

Billroth  ^  has  recently  recommended  a  plan  of  treatment 
of  cold  abscesses  and  tubercular  caries  which  forms  a  com- 
bination of  the  major  operations  with  the  use  of  iodoform-gly- 
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cerin.  Under  the  strictest  antisepsis  and,  when  practicable, 
the  deprivation  of  blood,  the  abscess  is  opened  in  its  long-est 
diameter  b}^  dividing-  the  soft  parts  la^^er  b}^  layer.  Its  entire 
inner  surface  is  then  rubbed  vigorously  with  a  large  pledg-et 
of  iodoform  g"auze  or  with  pieces  of  disinfected  luffah  (the 
rough,  dried  supporting-  framework  of  a  calabash)  until  the 
health3^,  usually  very  firm,  fibrous  base  is  freely  exposed.  If 
Esmarch's  bandage  could  not  be  employed,  the  hemorrhage 
must  now  be  checked  in  order  to  be  able  to  examine  the  cavity 
carefull.y  in  all  its  nooks  and  crannies  and  to  remove  all  fun- 
gous tissue  with  the  greatest  care.  Fistulous  canals,  which 
lead  into  the  depths,  will  be  recog-nized  by  the  fact  that  tlie 
fungous  granulations  adhere  firmly  in  small  places  which 
often  are  hardly  as  large  as  a  pea,  and  that  pus  or  detritus 
exudes  here  not  infrequently  on  pressure  upon  surrounding 
parts.  All  deep  foci  discovei-ed  in  this  way,  and  especially 
those  in  the  bones,  must  be  made  accessible — if  necessar}'  by 
the  aid  of  new  incisions — and  must  be  thoroughly  removed 
with  the  sharp  spoon.  As  a  matter  of  course,  a  limit  to  this 
procedure  is  often  imposed  by  the  vicinity  of  the  large  cavi- 
ties of  the  body  and  important  organs. 

The  entire  wound  cavity  is  now  irrigated  with  a  solution 
of  corrosive  sublimate  (1  :  3,000)  and  firmly  stuffed  with  iodo- 
form gauze;  if  Esmarch's  bandage  has  been  used,  it  must  now 
be  loosened.  Before  proceeding  further,  we  must  be  certain 
of  the  cessation  of  hemorrhage.  For  this  purpose  we  continue 
the  tampon  one-half  to  three-quarters  of  an  hour,  or  allow  the 
compressing  dressing  of  iodoform  gauze  to  remain  until  the 
next  day.  The  adherent  gauze  is  then  detached  by  washing 
with  a  solution  of  corrosive  sublimate,  and  the  wound  dried 
before  proceeding  farther. 

After  the  hemorrhage  has  been  checked,  the  divided  fascias 
and  muscles  are  brought  together  accuratel.y  with  single 
sutures  of  silk  which  is  perfectly  free  from  germs,  and  then, 
after  another  irrigation,  the  integument  is  coaptated  by  a 
continuous  suture.  A  large  opening  is  left  on  the  anterior 
surface  of  the  part  which  has  been  the  seat  of  operation,  and 
into  this  the  iodoform-glycerin  is  poured.  If  this  does  not 
penetrate  the  suirounding  soft  parts,  despite  manipulation,  a 
thick  drainage  tube  is  inserted  at  those  places  at  which  the 
mixture  does  not   enter,  and   the   latter  is   then   poured   in 
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through  a  glass  funnel  attached  to  the  tube  or  the  fluid  is  in- 
jected. As  the  remedy  sinks  on  account  of  its  weight,  it  drives 
to  the  surface  any  blood  which  may  have  been  left  behind. 

The  cavities  should  merel^^  be  filled  to  such  an  extent  that 
the  mixture  may  penetrate  everywhere  into  the  abscess  walls. 
The  suture  of  the  integument  should  not  be  too  tight,  because 
a  certain  amount  of  exudation  into  the  wound  cavity  always 
takes  place,  and  thus  increases  the  tension.  Firmly -tied 
sutures  then  cut  through  too  early,  and  primary  union  of  the 
skin  does  not  take  place.  Only  bone  cavities  may  be  thor- 
oughly filled  with  iodoform  glycerin.  Finally  what  is  left  of 
the  wound  is  closed  with  sutures,  and  a  light  compress  and 
bandage  is  applied,  fastened  with  an  organtin  bandagCy  In 
parts  of  the  body  in  which  the  wound  cannot  be  compressed, 
the  method  does  not  appear  practicable,  because  the  gl3xerin 
does  not  allow  the  thrombi  in  the  vessels  to  become  firm  and 
hence  secondary  hemorrhage  is  apt  to  occur. 

According  to  Billroth's  statements,  att'airs  may  run  a  vary- 
ing course.  In  the  majority  of  cases,  the  procedure  is  followed 
by  fever  of  three  or  four  days'  duration,  occasionally  with 
quite  high  temperature  at  night.  If  the  pain  and  fever  after 
the  operation  are  temporary,  the  dressing  is  allowed  to  re- 
main two  to  three  weeks  and,  after  its  removal,  the  wound  is 
found  healed  by  first  intention;  then  a  protective  dressing 
.alone  is  required.  If  a  deep-seated  osseous  focus  has  been 
overlooked  at  the  operation,  a  relapse  will  occur  and  demand 
a  repetition  of  the  operation. 

In  other  cases — and  these  are  the  most  frequent— the  dress- 
ing must  be  removed  in  three  to  four  days  on  account  of  the 
pain  and  violent  fever.  Bloody  serum,  mixed  with  the  iodo- 
form emulsion,  oozes  here  and  there  between  the  sutures.  This 
is  pressed  out,  and  narrow  drainage  tubes  are  inserted  be- 
tween those  sutures  which  need  not  be  removed.  The  new 
dressing  remains  untouched  for  three  to  seven  days,  according 
to  the  pain,  fever,  and  infiltration.  After  the  cessation  of  the 
discharge,  the  drainage  tubes  are  removed.  The  deep  parts 
have  healed,  but  the  edges  of  the  skin  gape;  dressing  with 
ointment;  small  fistukv,  leading  to  the  deeper  parts,  are  cau- 
terized with  the  solid  stick  and  soon  close.  The  period  of  re- 
covery is  prolonged  one  to  two  weeks. 

If  blood  or  bloody  serum  is  retained  while  the  skin  heals  by 
XI— 16 
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first  intention,  the  pains  grow  more  violent  on  the  second  and 
third  days  and  are  attended  with  high  fever.  If  the  united 
skin  is  separated  in  places  so  that  the  retained  blood  can  es- 
cape, and  is  drained,  union  without  suppuration  is  possible,  al- 
though only  after  slow  evacuation  and  absorption  of  the  blood. 

If  the  silk  was  not  entirely  free  from  germs,  the  cutis  and 
subcutaneous  cellular  tissue  undergo  progressive  destruction 
into  a  porridge-like  mass;  this  ma^^  be  unattended  with  fever 
or  pain.  Further  destruction  is  prevented  by  careful  cleans- 
ing with  corrosive  sublimate  solution,  removal  of  the  whitish 
scurf,  and  the  application  of  liquor  ferri  and  glycerin,  aa. 

If  pus  cocci  have  been  left  in  the  cavity,  there  is  persistent 
high  fever  and  severe  pain,  and  the  wound  suppurates.  The 
sutures  must  be  removed  in  great  i^art  and  drainage  tubes 
inserted.  Every  second  daj''  pure  glycerin  or  iodoform-gly- 
cerin  is  injected  into  the  wound.  If  the  suppuration  soon 
ceases  and  the  secretion  becomes  serous,  recovery  may  occur 
in  five  to  six  weeks,  but  if  the  suppuration  continues,  the  en- 
tire operation  must  be  repeated.  The  chances  for  recovery 
are  best  when  the  abscess  is  situated  beneath  the  fascia  and 
the  skin  is  entirely  unchanged.  But  if,  after  rupturing  through 
the  fascia,  it  is  covered  by  red,  thinned  skin,  this  part  must  be 
excised,  if  possible,  in  order  to  obtain  healthy  skin  for  sutures. 
Billroth  also  treats  abscesses,  which  have  already"  opened,  in 
the  same  way.  All  the  edges  of  the  fistulte  are  cut  away  and 
then  all  the  fistulse,  with  the  exception  of  one  which  is  situated 
as  high  as  possible  and  is  connected  with  all  the  cavities,  are 
firmly  closed  with  sutures.  lodoform-glj^cerin  is  injected  into 
the  open  fistula  with  the  aid  of  a  drainage  tube  deeply  inserted. 
According  to  Billroth's  large  experience,  the  best  results  are 
furnished  by  the  severest  cases  which  are  attended  with  very 
large  abscesses  or  numerous  fistula?.  A  quite  extensive  degree 
of  motion  was  obtained  in  many  joints. 

Toxic  symptoms  were  observed  very  rarely  in  the  shape  of 
iodoform  melancholia  and  marasmus  in  old  people. 

In  view  of  its  excellent  and  certain  results  Billroth's  method 
merits  consideration  whenever  it  is  practicable.  But  not 
everywhere  in  the  body  do  the  anatomical  conditions  warrant 
such  a  vigorous  procedure,  in  which  the  removal  of  all  tuber- 
cular tissue,  whether  in  the  soft  parts  or  bones,  is  an  .essential 
feature.     Hence,  the  older  method  of  puncture  and  irrigation 
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of  cold  abscesses,  followed  \iy  iodoform  injections,  maintains, 
as  Billroth  admits,  "  an  enormous  significance "  in  an  entire 
series  of  cases,  especially  in  the  large  cold  abscesses  of  Pott's 
disease.  It  is  true  that  occasionally,  especially  when  the  ab- 
scess has  formed  upon  the  back,  it  is  possible  to  remove  the 
diseased  parts  of  the  vertebral  bodies,  but  these  are  rare  cases. 
The  preference  must  also  be  given  not  infrequently  to  the 
older  method  in  operations  about  the  neck,  thorax,  and  pelvis. 
As  regards  the  joints,  Billroth's  method  will  be  used  chiefly 
in  those  cases  in  which,  in  accordance  with  the  indications 
that  we  have  established,  we  deem  it  necessary  to  perform  an 
extensive  operation.  Here  the  injections  of  iodoform-gh'cerin 
are  also  justified  in  suitable  cases  and  should  often  be  tried  on 
account  of  the  trivial  character  of  the  operation.  By  this  plan 
we  have  also  obtained  good  results  in  phthisical  adults,  while 
Billroth  states  that  "  in  acute  and  subacute  diffuse  parenchy- 
matous synovial  tuberculosis,  with  or  without  sero-fibrinous 
exudation  in  adults,  who  also  exhibited  dulness  at  the  apex  of 
the  lung,  the  new  method  has  done  the  least." 

Orthopedic  Operations. 

An  indication  for  extensive  operative  interference  is  fur- 
nished when  joints,  which  have  recovered  in  a  false  position, 
are  to  be  brought  into  a  better  position  and  the  limb  thus 
made  more  useful.  If  this  cannot  be  done  by  brisement  force 
or  the  latter  is  not  indicated  [vide  page  225),  we  perform  a 
tj'pical  resection  or,  after  detaching  the  periosteum,  chisel  or 
saw  out  a  wedge  of  bone,  whose  base  is  turned  toward  the 
convex  side  of  the  deformity.  At  other  times  a  rectification 
of  the  position  ma3'  be  secured  b^'  simply-  dividing  the  bone. 
The  choice  of  these  methods  depends  upon  whether  we  wish  to 
obtain  a  movable  or  stiff  joint,  and  also  upon  a  series  of  cir- 
cumstances which  differ  in  each  joint,  and  therefore  cannot 
be  discussed  in  these  general  considerations.  During  these 
purely  orthopaedic  operations,  which  are  sometimes  performed 
years  after  the  disease  has  come  to  a  standstill,  cheesy  masses 
are  found  not  very  rarely  in  the  deep  parts.  These  must  be 
carefully  removed  in  order  that  the  wound  ma}'  not  be  infected 
and  a  relapse  produced. 

After  resections  and  arthrectomies  of  the  lower  limbs  the 
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apparatus  described  on  page  220  will  be  used  to  support  the 
limb,  when  recovery  is  complete.  At  first  a  restoration  ol' 
mobility  must  be-  attempted  very  cautiously.  We  begin  with 
g-entle  passive  movements  and  these  are  combined,  as  soon  as 
possible,  with  active  movements.  The  nutrition  and  power  of 
the  muscles  may  be  increased  by  massage  and  electricity. 

Amputation. 

Amputation  or  exarLiCulation  of  a  limb  comes  into  question 
when  the  joint  disease  is  so  severe  that  we  can  no  longer  ex- 
pect recovery  by  the  aid  of  resection  and  extirpation  of  all  the 
tubercular  tissue.  It  is  evident  that  this  indication  is  a  very 
uncertain  one;  the  age  and  vital  condition  of  the  patient  are 
very  important  factors.  In  children  the  severity  of  the  dis- 
ease alone  very  rarely  necessitates  amputation;  the  older  the 
patient  the  more  prone  we  may  be  to  decide  on  this  alterna- 
tive. But  even  in  individuals  past  the  age  of  40  years,  we 
have  succeeded,  by  means  of  resection  or  arthrectomy,  partic- 
ularly of  the  knee-joint,  and  with  the  aid  of  constant  stuffing* 
of  the  wound  with  iodoform  gauze,  in  obtaining  complete  and 
permanent  recovery,  although  the  operation  had  only  been 
made  as  a  last  resort  before  amputation.  In  these  severe 
cases  it  is  best  to  make,  at  first,  a  diagnostic  incision  into  the 
joint  in  such  a  way  that  it  will  permit  any  further  local  oper- 
ation. If  such  considerable  changes  are  found  that  recovery 
cannot  be  expected,  amputation  is  performed  forthwith.  The 
condition  of  the  surrounding  soft  parts  merits  special  consider- 
ation. Extensive  undermining  by  abscesses  and  fungous 
granulations,  and  extensive  destruction  of  the  skin  demand 
amputation  more  than  do  carious  destructions  of  the  ends  of 
the  bones. 

The  conditions  differ  when  waxy  degeneration  of  the  inter- 
nal organs  and  albuminuria  are  present,  when  there  is  pul- 
monary tuberculosis,  or  other  tubercular  foci  are  found  in  the 
bones  and  jomts  of  the  same  patient.  We  will  then  be  more 
apt  to  decide  on  amputation,  because  we  desire  to  relieve  the 
patient  as  rapidlj^  as  possible  of  a  focus  which  exerts  the  most 
destructive  influence  on  the  general  condition.  If  severe  sep- 
tic processes  develop  secondarily  in  tubercular  joints,  we  will 
generally  prefer  amputation  to  resection,  particularly  in  dis- 
eases of  the  wrist  and  ankle. 
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If  the  amputation  can  be  performed  in  perfectly  healthy 
parts,  no  relapse  is  observed  in  the  stmiip,  even  in  patients 
with  far  advanced  pulmonary  tuberculosis.  These  wounds 
generally  heal,  under  antisepsis,  by  first  intention.  But  the 
greatest  care  must  be  taken  that  no  fistula  or  even  the  small- 
est particle  of  tubercular  granulation  remains  in  the  soft 
parts.  After  the  healing  of  the  wound  we  will  often  be  sur- 
prisei  at  the  rapidity  of  recovery,  even  in  extremely  emaci- 
ated patients. 
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PLATE  I. 

Fig.  1. — Tuberculosis  of  the  Human  Synovial  Membrane 
(from  thy  knee  joint  of  a  man  aet.  35  years).   X 14  Diameters. 

Transverse  section  of  the  synovial  membrane,  whose  free  joint  surface 

hes  above  in  the  figure, 
a,  a,  Numeroiis  tubercles  with  giant  cells,  scattered  through  the  entire 
tissue  to  very  near  the  surface  of  the  membrane. 
6,  Conglomerate  of  tubercles. 
e,  Larger  cheesy  spot  which  extends  at 

fZ,  to  near  the  surface  of  the  synovial  membrane.     Here  an  ulcer 
would  develop  if  degeneration  occurred. 

Fig.  2. — Single  Tubercles  in  the  Human  Synovial 
Membrane,     x  70  Diameters. 

Large  multinuclear  giant  cells  in  the  midst  of  the  quite  sharply-defined 
tubercles.  In  their  vicinity  the  tissue  is  markedly  infiltrated  with 
round  cells. 

PLATE  IL 

Fig.  3.— Wedge-shaped  Osseous  Focus  in  Man  (from  the 
head  of  the  humerus  of  a  man  set.  40  years,  with  its  base 
[above  in  the  fig-ure]  situated  free  on  the  joint  surface 
which  has  been  denuded  of  cartilag-e).     X4^  Diameters. 

a,  a.  Healthy  bone  in  the  vicinity  of  the  wedge-shaped  focus. 

&,  &,  Cheesy  degeneration  far  advanced  in  the  focus.  At  the  boun- 
dary of  the  healthy  tissue  alone  are  distinctly  perceptible  tuber- 
cles with  giant  cells  (also  at  c),  which  are  recognizable  with  this 
feeble  magnifying  power. 

Fig.  4. — Tuberculosis  of  the  Bones  in  Man.    The  part  c 
from  Fig.  2.     X  00   Diameters. 

a,  a,  Normal  osseous  lamella.     This  is  in  close  proximity  at 
&,  to  small  tubercles  Avithout  giant  cells. 
c.  Larger  tubercle  with  giant  cells. 
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PLATE  III. 

Fig.  5. — Abscess  Membrane  from  Max  (from  a  tubercular 

abscess  of  the  soft  parts).     xTO  Diameters. 

The  membrane  is  eoin))()sed  ahnost  entirely  of  tubercles  with  scanty  in- 
terstitial tissue ;  giant  cells  in  the  majority  of  the  tubercles. 

Fig.  6. — Tuberculosis  of  the  Synovial  Membrane  of  the 
Guinea  Pig  (developed  after  dislocation  of  the  hip  in  a 
tubeiTular  animal.  Vide  Experiments  on  animals,  p.  159). 
Transverse  section  of  the  Entire  Membrane.  X22  Diam- 
eters. 

a,  Large  tubercle  with  central  cheesy  degeneration. 

&,  Five  small  tubercles  alongside  one  another.  The  synovial  mem- 
brane profusely  infiltrated  -with  round  cells;  everywhere  begin- 
ning development  of  tubercles. 

Fig.  7.— The  same  section  as  in  Fig.  6.  The  small  tubercle 
h  under  xGO  Diameters. 

a,  a.  Blood-vessels. 

Between  them  are  situated  the  five  tubercles  which  cqnsist  only  of 
round  and  epithelioidal  cells  without  a  trace  of  cheesy  degenera- 
tion. The  black  spots  to  the  right  are  due  to  defects  in  the  photo- 
graphic plate. 

PLATE  IV. 
Fig.  8. — Tubercular   Shoulder  Joint  of  a  Guinea-Pig. 
The   tuberculosis   developed   after   injury   in   an    animal 
inoculated  under  the  abdominal  integuiiient.      Vide  Ex- 
periments on  animals,  p.  160.     x2  Diameters. 

a,  Articular  process  of  the  scapula. 

&,  Diaphysis  of  the  humerus.  . 

c,  Articular  head  of  the  humerus. 

d,  Epiph.yseal  cartilage  of  the  head  and  of  the  tuberculum  raajus. 

e,  Capsule  of  the  joint,  greatly  thickened. 

Fig.  9.— The  same  Preparation  as  in  Fig.  8.   x6i  Diameters. 

a-d,  as  in  Fig.  8,  the  medulla  has  fallen  out,  in  gi'eat  part,  from  tJie 

diaphysis  b. 
In  the  thickened  capsule  of  the  joint  are  found  at 
e,  f,  nuiscular  fibres  cut  lengthwise,  at 

/,  muscular  fibres  cut  across. 

g.  Cheesy  focus. 

h,  Distinct  tubercle. 
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Fig.  10  Tuberculosis  of  the  Synovial  Memb:^ane  of  the 
Rabbit  (after  twisting-  of  the  knee  joint  in  a  tubercular 
animal.  Vide  Experiments  on  animals,  p.  1G2).  Trans- 
verse Section  of  the  Synovial  Membrane.     x32  Diameters. 

a,  a,  Four  tubercles  with  pronounced  cheesy  degeneration 
&,  Beginning  development  of  tubercles. 
c,    Vide  Fig.  11. 

Fig.  11.— The  same  Section  as  in  Fig.  10.     The  part  c  under 

X80  Diameters. 

A  little  above  the  centre  is  a  cheesy  tubercle,  quite  sharply  defined. 
Above  and  below  it  are  also  cheesy  tubercles.  At  the  sides,  accu- 
mulation of  round  cells  with  beginning  formation  of  tubercles. 


PLATE  V. 

Fig.  12. — Tubercular  (lower)  End  of  the  Femur  of  a 
Rabbit.  Beginning-  after  injur3^  to  knee-joint  in  a  g-en- 
erally  infected  animal.     x2  Diameters. 

a,  Lower  end  of  the  diaphysis. 

&,  Epiphysis. 

c,  Epiphyseal  cartilage. 

(Z,  Large  abscesses  occupying  almost  the  entire  cavity  of  the  epiphysis. 

e,  Internal  ligamentum  crucis. 

/,  Articular  cartilage  of  the  femur. 

Fig.  13. — The  same  Preparation  as  in  Fig.  12. 
X  C^  Diameters. 

a-/,  as  in  Fig.  12.  This  section  repi-esents  the  abscess  cavity  nearer  to 
its  median  wall  than  in  Fig.  12,  and  the  former  therefore  appears 
smaller.     At 

f/,  the  tubercular  change  extends  from  the  abscess  far  into  the  medulla 
of  the  ejiiphysis  to  the  epiphyseal  cartilage,  while  on  the  other 
sides  of  the  abscess  only  a  narrow  zone  of  bone  is  diseased. 

Fig.  14. — Tuberculo-Cheesy  Osseous  Focus  in  a  Rabbit 
(in  the  outer  part  of  the  bony  wall  of  the  pelvis.  Vide 
Experiments  on  animals,  p.  1G5).     xll  Diameters. 

a,  Periosteum  of  the  outer  rim  of  the  ilium. 
&,  6,  Normal  bone  tissue. 

c,  Large  cheesy  fociis. 

d,  Several  tolerably  intact  tubercles. 
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A   STUDY   OF 

MALIGNANT    DISEASE    OF    THE 
UPPER  AIR  TRACT. 


The  recent  death  of  the  German  Emperor  has  called  such 
prominent  attention  to  malignant  disease  of  the  larynx,  and 
has  led  to  such  extended  investigation,  that  little  can  be 
added  at  the  present  time  to  this  subject.  I  have,  therefore, 
thought  to  exclude  from  this  paper  the  discussion  of  disease 
of  the  larynx,  and  to  confine  myself  entirely  to  malignant 
disease  in  its  two  forms  of  sarcoma  and  carcinoma  as  it  mani- 
fests itself  respectively  in  the  nasal  passages,  the  naso- 
pharynx, the  oro-pharynx,  the  tonsils,  and  the  soft  palate, 
including  in  the  latter  the  faucial  pillars  and  uvula. 

The  reason  for  the  paper  lies  in  the  fact,  that  it  seems  to 
me  there  are  some  rather  interesting"  clinical  facts  brought 
out  by  a  careful  analysis  of  malignant  disease,  as  it  develops 
in  the  various  regions  of  the  air-passages,  which  are  distinct 
one  from  the  other,  both  from  a  physiological  and  pathologi- 
cal point  of  view. 

I  commence  with  a  consideration  of  sarcoma  as  occurring 
in  these  different  regions. 

Sarcoma. 

Sarcoma  of  the  Nasal  Passages. — I  find  cases  of  this  affec- 
tion reported  by  Pelleta,^  Van  Buren,^  Michaux,^  Chassaignac,' 
Gosselin,^  Erichsen,^  Fayrer,'  Rabitsch,^  Viennois,^  Mason,'" 
Oslo,"  Kohiczec,'^  Weinlechner,'^  Grynfeldt,"  Weinlechner,'' 
Weber,'«  Duplay,''  Gallozzi,i«  Sargent,''-*  Richet,^"  Mo,^'  Hop- 
mann,22  Trelat,^^  Bruckhardt,^^  Terrier.^s  Butlin,^^  Lincoln," 
Schmiegelo\v,28  SchaefFer,^^  Higgins,^"  Fowler,^'  Moure,^^  Cal- 
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mettes  and  Chatelier/^  Weir/*  Routier,^^  Ficano/^  Major,^' 
and  Bosworth.^^ 

In  two  of  these  cases,  that  of  Schaeffer  and  the  second  of 
my  own,  it  is  interesting-  to  note  that  the  disease  apparently- 
resulted  from  a  degeneration  of  ordinary  nasal  polypi.  In 
one  of  them  this  occurred  apparently  as  the  result  of  harsh 
surgical  interference,  while  in  the  other  the  degeneration 
seems  to  have  been  spontaneous. 

As  regards  sex,  32  of  the  cases  were  males  while  16  were 
females.  The  age  at  which  the  disease  developed  averaged 
39 ;  while  the  average  duration  of  the  affection  was  three  and 
two-third  years. 

The  most  striking  feature,  as  regards  symptoms,  in  addi- 
tion to  the  stenosis,  was  the  occurrence  of  repeated  attacks 
of  hemorrhage,  which  set  in  quite  early  in  the  history  of  the 
disease. 

The  point  of  origin  of  the  growth  is  not  in  every  case  clear, 
and  yet  it  seems  to  spring  indifferently  both  from  the  inner  and 
the  outer  walls  of  the  cavity. 

As  regards  the  prognosis  of  sarcoma  in  this  region,  we  find 
that  in  12  instances  the  disease  was  apparently  eradicated  by 
operative  procedures,  in  10  there  is  a  record  of  the  death  of 
the  patient,  while  in  19  we  are  left  in  uncertainty  as  to  the 
result.  In  most  of  these,  it  is  clear  that  the  patient  suc- 
cumbed, while  in  others  the  record  is  only  carried  up  to  a 
few  weeks  after  the  operation,  which,  it  seems  to  me,  prevents 
us  from  accepting  this  procedure  as  successful  in  eradicating 
the  disease. 

Sarcoma  in  this  region  obeys  the  ordinary  rule,  in  that  we 
find  the  mixture  of  round  cell  adding  to  the  malignancy  of  the 
disease.  Of  the  cases  reported,  all  those  which  resulted  fa- 
vorably were  composed  of  other  than  round-cell  tissue,  and, 
furthermore,  where  the  sarcomatous  elements  were  mixed 
with  normal  tissue  elements,  as  in  fibro-sarcoma,  myxo-sar- 
coma,  and  adeno-sarcoma,  the  gravity  of  the  disease  is  dimin- 
ished according  as  the  normal  tissue  elements  increase  in  the 
neoplasm. 

Without  going  into  a  careful  analysis  of  the  operations 
resorted  to,  the  general  conclusion  is  drawn,  that  those  opera- 
tions which  were  accomplished  with  the  least  injur}^  to  sur- 
rounding parts,  seem  to  have  been  attended  with  the  best 
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results.  Thus,  for  instance,  the  cold  snare,  curette,  and  spoon 
gave  better  results  than  the  galvano-cautery  loop.  Further- 
more, it  is  a  noticeable  fact  that  the  radical  cure  of  the  dis- 
ease is  not  effected  by  a  single  operation.  It  is  to  be  treated 
as  a  fungus  growth  practically,  and  watched  carefullj^  for  a 
long  period.  A  recurrence  is  to  be  expected  usually',  and  is 
not  necessarily^  a  serious  matter.  When  this  is  met  with,  it  is 
to  be  removed,  and  so  on  until  the  -tendency  to  recurrence  is 
finally  overcome. 

The  disease  is  really,  to  an  extent,  a  local  one,  as  Butlin 
has  taught  us,  with  but  feeble  tendency  to  generalization ;  in 
fact,  I  know  of  no  instance  of  generalization  reported,  except 
in  Schaeffer's  case,  and  this  report  is  incomplete,  and  is  not  to 
be  accepted  without  further  confirmation.  As  further  sup- 
porting the  view  that  the  disease  is  local,  I  find  no  instance  in 
which  the  cervical  glands  were  enlarged,  unless  possibly  in  the 
very  late  stages  of  the  disease. 

Sarcoma  of  the  Naso-Phary7ix. —  I  find  recorded  in  litera- 
ture 19  cases  in  which  sarcoma  had  its  origin  in  the  tissues  of 
the  vault  of  the  pharynx.  These  are  reported  by  Brevet,^^ 
Bryk,^°  Verneuil,^i  Neureuterj^^  Broeckel,^^  Demarquay,^^  Vei- 
lon,*5  Marjolin,^'^  Veilon,^^  Eppinger,^^  Depres,'*^  Schmid,^^ 
'Weir,^^  Burnett,^^  Lincoln/^  Messei,^'*  Annandale/^  Bryant,^^ 
and  Bosworth.^' 

Of  these,  14  occurred  in  males  and  5  in  females.  The  aver- 
age age  at  which  the  disease  developed  \vas  about  28,  the 
youngest  case  being  6,  while  the  oldest  was  48.  Of  these  19 
cases,  one,  wiy  own,  seems  to  have  been  cured,  the  disease  not 
having  recurred  at  the  end  of  8  3'ears.  Of  the  other  cases, 
while  some  of  them  are  not  thoroughl3''  reported,  there  seems 
to  be  no  well  authenticated  case  of  cure.  Of  the  cases  in 
which  the  histories  are  complete,  the  average  duration  of  life 
was  a  year. 

It  is  prettj'  clearlj^  shown  that  sarcoma  in  this  region 
shows  less  tendency  to  become  localized  than  in  the  nasal 
cavity,  in  that  the  cases  run  a  somewhat  rapid  course.  The 
glands  of  the  neck  became  involved  quite  earl 3^  in  the  history 
of  the  disease,  in  a  majority  of  the  cases.  Furthermore,  we 
have  instances  of  generalization  reported  in  2  of  the  cases, 
viz.,  those  of  Neureuter  and  Veilon. 

Various  operations  were  resorted  to  in  these  cases,  such  as 
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the  galvano-cauteiy,  curette,  the  spoon,  and  cold  snare,  ma- 
nipulated throug-h  the  natural  passai^-es;  A\hile  some  of  the 
cases  were  subjected  to  radical  operations,  such  as  excision  of 
the  jaw,  etc.  There  certainly  seems  to  be  something-  of  con- 
sideration in  the  fact,  that  the  o\\\y  successful  case  was  cured 
by  the  use  of  the  cold  snare,  operated  throug-h  the  natural 
passag-es,  and  moreover,  that  in  this  case  the  use  of  the  g-al- 
vano-cautery  was  attended  with  most  unfortunate  effect,  in- 
dicating- here,  also,  as  in  the  nasal  cavity,  that  this  disease  is 
to  be  treated  with  g-reat  g-entleness,  and  an}'  dang-er  of  injur- 
ing- neighboring-  parts  avoided. 

Sarcoma  of  the  Oro- Pharynx. — In  this  region  we  find 
cases  reported  by  the  following-  observers :  Rosenbach,'^^  Eh- 
rendorfer,^**  Billroth,^''  Arnott,'^^  Wag-ner,'^^  Peters,''^  Sands,"* 
Knig-ht,«5  Cohen,««  McLeod,""?  Lodder,"^  Busch,"**  Felici,'0  Schaef- 
fer,^'  and  Weiss."^ 

Of  these  about  two-thirds  were  males,  and  one-third  were 
females.  In  a  majority'  of  cases  the  disease  developed  be- 
tween the  ag-es  of  35  and  50. 

In  this  reg-ion  we  find,  ag-ain,  a  diminution  of  the  g-ravity 
of  the  disease,  or,  in  other  words,  a  tendency  to  localization. 
In  Billroth's,  Arnott's  second,  and  Sand's  cases,  the  reports 
carry  us  up  to  the  end  of  G,  5  and  2  3'ears  respectively,  and  in 
Ehrendorfer's  case  4  months  had  elapsed  without  any  evi- 
dence of  recurrence,  while  in  McLeod's,  Peter's,  Lodder's, 
Arnott's  first,  and  Busch's  two  cases  the  patient  was  dis- 
charged cured.  We  find  thus  9  cases  were  cured.  Of  the 
remaining,  death  is  reported  in  2  instancs,  recurrence  in  2, 
and  in  2  others  the  disease  was  pursuing  a  slow  course  at 
the  last  report.     We  thus  find  of  the  whole  17,  9  were  cured. 

Of  the  few  cases  in  which  the  dnte  at  which  the  patient 
succumbed  to  the  disease  is  given,  we  find  that  its  average 
duration  is  something  less  than  a  j'ear. 

It  is  furthermore  noticeable  that,  of  these  cases,  in  G  the 
sarcomatous  tissue  contained  a  large  admixture  of  fibrous 
elements,  all  of  which  got  well,  whereas  the  fatal  cases  were 
of  the  round-celled  and  giant-celled  variety. 

No  cases  of  generalization  are  reported.  Furthermore,  the 
local  character  of  the  disease  is  shown  in  the  fact  that  wliile 
in  a  few  cases  the  cervical  glands  were  enlarged,  this  compli- 
cation was  usually  absent. 
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Perhaps  the  favorable  result  of  treatment  m  these  cases  is 
to  be  explained  in  part  by  the  fact  that,  as  a  rule,  the  growth 
was  pedunculated  and  therefore  was  quite  amenable  to  treat- 
ment, the  mass  being"  separated  b}'  the  snare  applied  throug-h 
the  natural  passages. 

Sarcoma  of  the  Soft  Palate  and  Pillars  of  the  Fauces. — 
There  are  recorded  in  literature  17  cases  of  sarcoma  whose 
origin  was  in  the  structures  of  the  soft  palate :  Landmann,''^ 
Treves,'^  Bryant,'^^  Albert,"^  Yeturini,"  Asch,"  Stimpson," 
Eliot,^oMacLeod,si  Foulis,^^  Heath,^^'  S.  Paget,^^  Gussenbauer/^ 
Bryant,^''  Lussaud,^^  Stroppa,^^  and  Ott.^^ 

Of  these,  9  were  males  and  3  were  females. 

We  should  naturally  anticipate  that,  clinically,  sarcoma 
of  the  palate  would  resemble  sarcoma  of  the  pharynx,  and 
yet,  somewhat  curiously,  whereas  in  the  la.tter  case  the  dis- 
ease belongs  more  particularly  to  the  middle  period  of  life, 
where  it  occurs  in  the  soft  palate  it  seems  to  skip  this  period, 
dividing"  itself  into  two  groups.  Thus,  in  the  cases  above 
g"iven,  7  occurred  in  the  earlier  period  of  life,  before  the 
forties,  and  7  in  the  later  period,  beyond  the  sixth  decade. 

All  the  cases  reported  were  subjected  to  operation,  with 
the  exception  of  Landmann's  and  Heath's.  In  neither  of 
these  cases,  moreover,  does  the  report  show  the  total  duration 
of  the  affection.  Hence  it  is  difficult  to  form  any  estimate  as 
to  how  long  a  patient  will  survive  the  disease  without  opera- 
tive interference.  In  general,  however,  the  teaching  seems 
clear,  that  a  sarcoma  of  this  region  is  not  an  especially  malig- 
nant disease.  I  think  this  is  particularly  emphasized  by  the 
fact  of  a  successful  extirpation  even  after  the  disease  had  ex- 
isted for  a  long  time.  Thus,  in  a  number  of  the  cases  the  op- 
eration was  successfully  done  when  the  disease  had  existed 
for  two  3'ears  or  more. 

Of  the  whole  17  cases,  there  was  death  without  operation 
in  2,  death  following"  operation  in  4,  while  in  6  the  opera- 
tion was  entirely  successful.  In  5  the  historj'  is  imperfect, 
although  we  are  left  to  infer  that  these  cases  succumbed 
later. 

We  thus  find  nearly  one-half  of  the  cases  were  cured.    This 

percentage  might  perhaps  be  still  better,  when  we  consider 

that  Landmann's  case  died  from  sutTocation.     This,  moreover, 

was  an  instance  of  C3iindroma — a  form  of  disease  wliich  we 

XI— 17 
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usually  regard  as  one  presenting-  favorable  opportunities  for 
successful  extirpation. 

Ortainly  it  is  worthy  of  suggestion  here  that  this  favora- 
ble percentage  of  cures  is  probably  to  be  accounted  for  by  the 
fact  of  the  scanty  distribution  of  the  lymphatic  vessels  in  the 
soft  palate — a  view  which  seems  to  be  notably  substantiated 
by  the  clinical  fact  that  these  sarcomas  of  the  palate  show  a 
marked  hesitancy  in  extending  to  neighboring*  tissues.  In 
other  words,  the  disease  seems  to  be  here,  also,  a  local  one, 
for  although  in  several  instances  the  cervical  glands  were  en- 
larged, this  seems  to  have  occurred  late  in  the  disease,  and  in 
some,  certainly,  it  remains  an  open  question  whether  this 
should  be  accepted  as  an  evidence  of  sarcomatous  degener- 
ation here. 

Sarcoma  of  the  Tonsil. — We  find  cases  reported  in  cur- 
rent literature,  in  which  the  sarcomatous  disease  seems  to 
have  had  its  origin  in  the  tissues  of  the  tonsil,  by  MacLean,^*' 
Schroetter,9i  McCoy,^^  Milan i,^^  Moxon,^*  Clutton,^^  Weinlech- 
ner,^^  Lange,^''  Vanderveer,^^  Jardon,^^  Mickulicz,^'^'^  Weinlech- 
ner,ioi  Enot,io2  Crowley,io3  Cheever,!^''  Conner,io5  Richard- 
son,io«  Clark,io^- West,io8  Billroth,io9  Lagrange,"^  Goodhart,iii 
Browne,^^^  Zsigmondy,^^^  Czern}',^^^  Balding,^^^  Pollard,^^'' 
Barker,"^  Winiwarter.^^^  Gray,ii9  Butlin,i2o  Weinlechner,i2i 
Gorecki,i22   Cozzilino,!^^   Genzner,!^''   Hueter,i25  and   White.i^e 

Of  these,  25  occurred  in  maJes,  and  9  in  females. 

It  seems  to  occur  somewhat  indifferently  at  all  ages,  the 
earliest  period  reported  being  6,  while  the  latest  is  74.  Of  these 
12  cases  occurred  before  the  age  of  40,  and  20  cases  occurred 
later. 

At  first  sight,  it  seems  difficult  to  explain  the  reason  whj'- 
sarcoma  of  the  tonsil  should  occur  in  such  a  large  number  of 
cases  in  the  later  years  of  life,  especially  when  we  consider 
that  the  disease  has  its  origin  in  the  lymphatic  structures,  of 
which,  while  the  physiology'  and  pathologj'  are  so  little  known, 
we  recognize  the  clinical  fact  that  the  period  of  greatest 
activity  in  this  tissue  is  in  the  earl}'  periods  of  life,  and  yet  it 
certainly  is  a  striking  fact,  to  one  seeing  a  large  number  of 
cases  of  disease  of  the  upper  air  passages,  that  those  lympha- 
tics which  go  to  make  up  the  faucial  and  pharyngeal  tonsils, 
play  an  exceedingly  important  part  in  morbid  processes. 
Thus,  for  instance,  the  catarrhal  diseases  of  children  from  five 
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to  fifteen  years  of  age,  in  a  large  majorit}-  of  instances,  are 
dependent  upon  hypertrophic  changes  in  the  l^'mphatic  struc- 
tures which  g'o  to  make  up  the  pharyngeal  tonsil.  These  seem 
to  undergo  atrophy'  at  pubert.y,  and  the  lymphatic  structures 
remain  in  a  state  of  quiescence  during  adult  life  up  to  perhaps 
the  age  of  forty  or  fortj^-five,  after  which  the  prevailing  type 
of  catarrhal  disease  again  invades  the  naso-pharynx,  in  the 
form  of  a  naso-pharyngitis,  w^herein  these  same  Ij^raphatic 
structures,  now  in  a  state  of  atrophy,  exercise  a  very  impor- 
tant influence.  In  other  w^ords,  these  structures,  from  five  to 
fifteen  years  of  age,  are  exceedingly  active;  from  fifteen  to 
forty-five,  they  are  quiescent;  and  after  forty- five  they  take 
on  renewed  activity,  of  the  nature  of  which  we  seem  to  be  in 
entire  ignorance,  except  so  far  as  we  observe  the  outward 
manifestation  in  the  catarrhal  symptoms  referable  to  the  air 
tract.  There  seems  to  be,  therefore,  in  these  facts  something 
of  a  suggestion  as  to  the  cause  of  the  development  of  sarcoma 
of  the  tonsil  in  so  large  a  proportion  of  cases  during  and  after 
the  fifth  decade  of  life. 

Butlin  ('^  Brit.  Med.  Journal/'  1885,  Vol.  III.,  p.  793),  in  a 
discussion  before  the  Pathological  Society-  on  the  present  con- 
dition of  Pollard's  case,  suggested  that  sarcoma  of  the  tonsil 
was  probably  of  more  frequent  occurrence  than  was  generally 
supposed,  and  goes  on  to  argue  that  there  is  probably  some 
connection  between  this  and  Hodgkin's  disease,  and  that  pos- 
sibly many  cases  of  lympho-sarcoma  of  the  tonsil  may  be  really 
instances  of  Hodgkin's  disease,  in  wiiich  the  primary  deposit 
has  occurred  in  the  lymphatics  of  the  tonsil  before  the  deposit 
has  occurred  in  the  cervical  and  other  regions.  An  examin- 
ation of  the  cases  reported,  however,  would  scarcely  sustain 
this  view,  in  that  of  the  19  reports  of  the  microscopic 
characters  of  the  growth,  7  are  reported  as  lympho-sarcoma, 
5  as  of.  the  round-celled  variety,  3  mixed-,  round-  and  spindle- 
celled,  1  spindle-celled  alone,  2  fibro-sarcoma,  and  1  alveolar. 
In  other  words,  while  7  possibly  may  bear  out  a  suggestion  of 
resemblance  to  Hodgkin's  disease,  12  of  these  must  be  regai'ded 
as  showing  a  true  malignant  character.  Furthermore,  Hodg- 
kin's disease,  as  a  rule,  occurs  under  the  age  of  35,  while  the 
Ij-nipho-sarcomas  of  the  tonsil  above  referred  to,  occurred  re- 
spectively at  34,  35,  53,  61,  and  2  at  74  years  of  age.  Further- 
more, Passaquay,  in  a  study  of  tumors  of  the  tonsil,  seems 
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unconsciously  to  have  drawn  a  dividing-  line  between  lymph- 
adenomas  and  true  malignant  disease  of  the  tonsil,  based  purely 
on  the  clinical  histories  of  the  cases. 

We  find,  largely  perhaps  as  the  result  of  its  location  and 
the  character  of  the  tissue  in  which  it  develops,  that  sarcoma 
of  the  tonsil  constitutes  a  disease  which  is  to  be  regarded  as 
nearly  as  malignant  as  carcinoma.  This  view  is  not  entirelj'- 
sustained,  perhaps,  \iy  an  analysis  of  the  cases  reported,  and 
yet  this  analysis  goes  very  far  toward  establishing  the  truth 
of  this  assertion.  In  all  of  the  reported  cases  no  operation 
was  done,  and  the  patients  succumbed  to  the  disease  at  the  end 
of  periods  var3ang  from  two  and  one-half  to  fifteen  months. 
From  this  list  we  except  Clark's  case,  which  survived  for 
seven  years,  but  a  careful  reading  of  the  historj^  of  this  case 
leaves  a  very  serious  question  in  the  mind  as  to  whether  it 
was  really  one  of  sarcoma  during  its  whole  period.  I  am  dis- 
posed to  think,  perhaps,  that,  during  the  earlier  portion  of 
those  seven  years,  it  was  probably  a  benign  growth.  Cer- 
tainly it  is  difficult  to  understand  how  a  mixed-celled  sarcoma, 
such  as  this  is  reported  to  have  been,  should  remain  appa- 
rently quiescent  through  so  long  a  period  of  time. 

Nine  cases  are  reported  as  having  been  operated  upon  by 
lateral  pharyngotomy,  galvano-cautery,  ecraseur,  and  other 
methods,  all  of  which  resulted  in  death  in  periods  varying 
from  2  to  12  months  from  the  commencement  of  the  disease. 

In  6  cases  operations  were  done,  and  the  disease  is  reported 
as  having  been  successfully  overcome.  In  Hueter's  case  the 
operation  seems  to  have  been  successful,  but  the  patient  died 
from  pneumonia.  In  Cozzolino's  case  death  occurred  7 
months  later,  from  apoplexy;  while  Mikulicz's  died  3  months 
after  the  operation,  up  to  which  time  there  had  been  no  re- 
currence. Zsiguiond3''s  case  was  operated  on,  and  no  recur- 
rence is  reported  at  the  end  of  a  month,  while  of  the  remain- 
ing' 10  cases  the  reports  are  imperfect. 

We  thus  find  that  in  39  cases  5  were  successfully  oper- 
ated upon,  viz.,  those  reported  by  Richardson,  Eliot,  Gorecki, 
Genzmer,  and  Weinlechner.  There  is  some  question  as  to 
whether  Richardson's  case  was  really  a  neoplasm  of  the  tonsil. 
In  Eliot's  case  the  tumor  practically  filled  the  oral  cavity,  and 
had  existed  for  nine  years.  It  was  removed,  and  no  reciu-- 
rence  is  reported  at  the  end  of  six  months.     Its  long  duration 
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sugg-ests  the  possibility  of  a  less  malignant  form  of  growth. 
Weinlechner's  case  was  probably  the  most  curious  of  all,  in 
that  the  growth  was  dissipated  by  the  use  of  iodoform  and 
ether.  Carey  made  an  examination  and  reports  it  as  spindle- 
celled  sarcoma.  It,  however,  should  be  mentioned  that  the 
carotid  artery  was  ligated,  which  may  have  had  something 
to  do  with  the  disappearance  of  the  tumor.  There  is  serious 
question  as  to  whether  Gorecki's  case  was  reall}'  a  malignant 
tumor,  while  Genzmer's  case  has  never  been  fulh^  reported. 

We  thus  find  it  a  matter  of  serious  question  as  to  whether 
a  sarcoma  of  the  tonsil  has  ever  been  fully  extirpated,  unless 
we  accept  Weinlechner's  case,  which  would  seem  to  have  af- 
forded quite  as  unfavorable  a  prognosis  as  any  reported. 
Billroth  and  Albert  both  regarded  the  operation  in  this  case 
as  hopeless,  and  yet  this  patient  recovered. 

The  very  close  connection  between  the  cervical  glands  and 
the  lymphatic  tissue  of  the  tonsil,  will  easily  explain  the  fact 
that  in  quite  a  large  proportion  of  these  cases  the  cervical 
glands  were  involved  comparatively  early  in  the  history  of 
the  disease. 

As  regards  any  further  g-eneralization  of  the  disease,  this 
was  not  present  in  any  larg-e  number  of  cases,  and  yet  suffi- 
cient to  show,  very  clearly,  that  this  tendency  is  much  more 
marked  with  sarcoma  of  this  region  than  in  an3"  other  portion 
of  the  upper  air  tract.  Thus,  in  Winiwarter's  case  there  was 
evidence  of  disease  in  the  liver,  in  W'est's  in  the  heart  and 
abdominal  glands,  while  in  Moxon's  the  spleen  was  involved. 

Resume  of  Sarcoma. — If,  now,  we  glance  rapidh^  over  the 
disease  as  it  manifests  itself  in  these  passages  as  a  whole,  Ave 
find  that  the  preponderance  of  males  over  females  was:  In 
the  nasal  cavity,  16  to  22;  m  the  naso-pharynx,  5  to  14;  in  the 
oro-pharj'nx,  4  to  8  ;  in  the  palate,  3  to  9  ;  and  in  the  tonsil, 
9  to  25. 

As  regards  the  age  at  which  the  disease  developed,  we  find 
that  it  averaged,  in  the  nose,  39;  in  the  naso-pharA'nx,  28;  in 
the  oro- pharynx,  about  42;  and  in  the  palate,  45;  while  in  the 
tonsil  it  was  29. 

The  average  duration  of  the  disease,  perhaps,  will  show 
its  malignant  tendency  in  the  different  regions  more  strikingly. 
Thus,  in  tlie  nose  it  was  three  and  two-third  years;  in  the 
naso-pharynx,  one  year;  in  the  oro-pharynx,  about  a  3'ear;  in 
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the  palate,  about  a  year;  while  in  the  tonsil  it  was  from  two 
and  one-half  months  to  fifteen. 

The  notable  malig-nancy  of  the  disease  as  occurring-  in  the 
tonsil  is  still  more  strikingly  illustrated  in  an  analysis  of  its 
prognosis.  Thus,  in  the  nose,  12  were  cured,  10  died,  while  the 
results  were  left  unreported  in  19.  A  closer  estimate,  how- 
ever, shows  that  about  one-third  of  the  cases  recovered.  As 
occurring  in  the  naso-pharynx,  we  found  19  cases,  with  but  1 
cure.  In  the  oro-pharynx  there  were  9  cures  and  8  unsuccess- 
ful cases.  About  the  same  proportion  is  met  with  in  sarcoma 
of  the  palate,  while  when  the  disease  occurred  in  the  tonsil, 
we  are  justified  in  considering  that  of  the  whole  39  cases  of 
sarcoma  reported,  but  1  case  was  cured. 

I  think  there  is  but  little  to  add  to  the  above.  The  cases 
as  occurring  in  the  nose,  oro-pharynx,  and  soft  palate  natu- 
rally arrange  themselves  in  one  group,  as  cases  of  sarcoma 
Avhose  origin  is  in  the  glandular  tissue,  in  contradistinction 
to  those  cases  which  occur  in  the  lymphatic  tissue  of  the  naso- 
pharynx and  faucial  tonsil.  In  the  one  case  we  find  the  dis- 
ease developing  in  tissue  not  verj'-  richly-  endowed  with  lym- 
phatics, where  the  natm^al  tendency  of  sarcoma  to  localize  itself 
has  abundant  opportunity  to  operate,  for  certainly  a  careful 
reading  of  the  clinical  histories  of  the  cases  above  reported 
warrants  us  full^^  in  this  conclusion,  that  whereas  sarcoma  of 
this  region  is  practically  a  local  disease,  as  showing  a  marked 
hesitanc}^  in  extending  to  neighboring  parts  and  an  exceed- 
ingly' feeble  tendency  toward  transmission  through  the  lym- 
phatics, as  shown  by  the  fact  that  tlie  cervical  glands  are 
rarely  involved  and  that  any  tendency  to  generalization  prac- 
tically does  not  exist;  on  the  other  hand,  when  a  sarcoma  de- 
velops in  the  lymphatic  tissue,  as  in  the  naso-pharyx  and 
faucial  tonsil,  its  extension  through  the  lymphatic  channels 
occurs  earlj'  in  its  history  and  its  tendency  to  localization  is 
thus  almost  immediately  lost.  In  other  words,  it  develops  in 
a  tissue  which  affords  it  the  earliest  and  most  rapid  opportu- 
nity or  an  encouragement  toward  the  development  of  malig- 
nant tendencies.  Hence,  practicallj-,  when  we  find  sarcoma 
developing  in  these  tissues  of  the  upper  air  tract,  we  have  to 
do  with  a  disease  that  is  as  essentially  malignant  as  carcinoma. 
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Carcinoma. 

Carcinoma  of  the  Nasal  Passages. — A  glance  over  the 
literature  of  this  subject  shows  us  that  the  number  of  cases  of 
this  disease  reported  is  considerably  smaller  than  those  of 
sarcoma.  Cases  have  been  reported  by  Seelinger/^'  Earle,^^^ 
Ecker,!'^^  Pemberton,!^"^  Lawrence,!^'!  Nordorfover,^-^^  Liebl/^-^ 
Fleury/3^  Gosselin/^s  Waldeyer/^e  Watson,'^'  Watson/^^  Ag- 
new,i?9  Pean,!^*^  Casabianca/^^  Pean,i^2  Eder/^^  Weinlechner/*^ 
Heurteaux/^3  Heurteaux,!^*^  Pepper  and  Shakespeare,""  Camp- 
bell,"* Heurtaux/"  Schaffer,i=o  Delstanch/^i  Butlin/^^  Schmie- 
g'elo\v/53  BosAvorth.^^^ 

A  study  of  the  cases  throws  very  little  light  upon  the 
cause  of  the  disease  as  occurring  in  this  region. 

In  a  case  reported  by  Campbell,  the  development  of  the 
neoplasm  would  seem  to  have  been  dependent  upon  injury. 
Heredity  exerts  here  probably  the  same  influence  as  in  other 
poi'tions  of  the  body. 

As  to  transformation  from  benign  to  malignant  growth, 
we  have  already  seen  in  the  consideration  of  sarcoma  of  this 
region  that  there  is  very  good  evidence  that  such  transforma- 
tion may  take  place.  From  the  cases  of  carcinoma  reported 
no  such  evidence  can  be  deduced. 

Sex  exerts  the  same  influence  in  the  development  of  cancer 
in  this  region  as  in  other  portions  of  the  body,  if  we  except 
the  female  breast,  in  that  of  25  cases  m  which  the  sex  is  given, 
IT  occurred  in  the  male  and  S  in  the  female. 

The  age  at  which  the  disease  develops  is  usually  above 
50,  although  in  3  of  the  reported  cases  the  diseases  occurred  in 
childhood ;  1  case  being  that  of  a  child  4  years  of  age,  and  a 
second  5,  and  a  third  8. 

The  particular  microscopical  character  of  the  growth  seems 
to  exert  xevy  little  influence  upon  the  course  of  the  disease, 
with  the  exception  of  those  cases  in  which  the  growth  is  a 
cylindroma. 

This  form  of  neoplasm  is  one  which  is  rather  vaguelj^  de- 
scribed by  pathologists,  and  seems  to  show  very  little  malig- 
nancy. 

In  two  of  the  cases  reported,  an  autopsy  revealed  secondary 
carcinonuitous  deposits  in  the  viscera.  These,  as  far  as  I  am 
aware,  are  the  only  cases  of  generalization. 
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The  subjective  symptoms  to  which  a  carcinoma  in  the  nose 
gives  rise  differ  essentially  from  those  of  such  a  development 
in  other  parts  of  the  \)od.y,  in  that  pain  is  usuallj^  absent. 

Hemorrhage,  which  so  usually  occurs  in  a  sarcomatous 
growth,  is  not  present  to  any  marked  extent  in  carcinoma. 

The  glandular  enlargement  does  not  seem  to  be  as  frequent 
a  concomitant  of  the  disease  as  in  carcinoma  of  other  parts 
of  the  bod}',  if  we  except  the  larynx. 

Cancerous  cachexia  occurs  so  late  in  the  disease  as  to  be  a 
sjanptom  of  very  little  diagnostic  value. 

The  duration  of  the  disease  is  rather  shorter  than  that  of 
carcinoma  in  other  portions  of  the  body,  three  years  being  the 
longest  duration  of  any  case,  while  in  twelve  cases  where  the  re- 
ports are  complete  the  average  duration  was  twelve  months. 
This,  of  course,  is  excepting  the  cases  of  cylindroma,  which, 
as  before  stated,  is  a  neoplasm  of  but  very  feeble  malig- 
nancy. 

For  the  removal  of  these  growths  nothing  approaches  in 
efficiency  the  cold  wire  snare,  in  that  by  it  less  damage  is  done 
to  surrounding  parts  than  hy  any  other  method.  We  shall 
rarel}'  meet  with  a  case,  I  think,  in  which  this  method,  when 
skilfully  carried  out,  fails  to  meet  all  indications.  I  do  not 
mean  by  this  that  the  disease  will  be  cured  in  every,  or  even 
in  many,  instances;  but  by  its  use  the  passages  can  be  kept 
fairly  patent,  much  can  be  added  to  the  comfort  of  the  patient, 
and  life  can  be  prolonged  to  a  greater  or  less  extent,  accord- 
ing to  the  ravages  which  the  disease  has  made  previous  to 
the  time  of  its  coming  under  treatment. 

Carcinoma  of  the  Naso-Pliarynx. — In  this  region  cancer- 
ous disease  is  extremely  rare,  the  literature  of  the  subject  in- 
cluding but  few  cases.  Oases  have  been  reported  hy  Durand 
and  FardeV^^  Maisonneuveji^**  Lotzbec,^"  Flour,!^^  Schmid,!^'' 
and  Bosworth.^®*^ 

In  general  it  may  be  said  that  the  age  at  which  the  dis- 
ease develops  is  over  fift}^  the  average  age  being  fifty- four, 
while  sex  seems  to  exert  very  little  influence.  Three  were 
males  and  three  females. 

The  disease  differs  in  its  history  from  cancerous  disease  in 
the  nasal  passages,  in  that  the  secondary  enlargement  of  the 
lymphatic  glands  occurs  rather  early  in  the  history  of  the 
case,  and  seems  to  be  a  fairly  constant  symptom. 
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Nasal  stenosis  will,  of  course,  occur,  provided  the  gTowth 
attains  any  considerable  size. 

Pain  is  seldom  present,  and  any  considerable  heniorrhag-e 
is  an  exceedingly  rare  complication,  if  it  ever  occurs. 

The  disease  runs  its  course  in  from  one  to  three  years,  and 
all  cases,  so  far  as  I  know,  have  terminated  fatalh-. 

Operative  procedure  therefore  is  to  be  looked  upon  merely 
as  a  palliative  measure;  and  this  being-  the  case,  we  shall 
probably  g'ive  our  patient  more  comfort  by  simply  removing' 
such  portions  of  the  neoplasm  as  seriously  interfere  with  res- 
piration, without  attempting'  complete  extirpation,  than  to 
perform  any  one  of  the  capital  operations,  such  as  excision  of 
the  jaw,  etc.,  for  a  more  complete  extirpation  of  the  g'rowth. 

Carcinoma  of  the  Oro- Pharynx. —  When  Ave  come  to  con- 
sider the  development  of  the  disease  of  the  oro-pharynx  the 
number  of  cases  is  more  munerous.  Thus  we  find  cases  re- 
ported by  Langenbeck,^''^  Iversen,i^^  Habershon,^"'^  Shaw,i^^ 
Luigi,^''^  Simon,^"'^  Kuster,'"'  Hunter  Mackenzie,^''^  Studs- 
gaarc],i«9  Cavazani,!"'^  E.  Frankel,i'i  Koenig',i'^  B.  Frankel,i" 
Gray,!'*  Guelliot,i"  Mayor,!'^  Marcacci,!"  Sick,''^^  Desgran- 
ges,!'^  and  Romberg.^^^ 

Here  we  find  sex  exerting  a  rather  peculiar  influence  upon 
the  disease,  in  that  the  number  of  females  who  suffer  from  the 
affection  outnumber  the  males  in  the  proportion  of  two  to  one. 

The  age  also  at  which  the  neoplasm  develops  is  rather 
curious  ;  more  developing  between  forty  and  fifty  than  in  any 
other  decade.  This  is  particularly  curious  if  we  note  that 
when  the  disease  attacks  the  food  tract  below  and  localizes 
itself  in  the  oesophagus  the  greatest  number  of  cases  develop 
in  the  fifth  decade,  although  a  considerable  number  in  this 
region  also  occur  in  the  fourth. 

We  seem  to  be  utterh'  at  a  loss  in  assigning  anj'  reason  as 
to  why  in  any  particular  case  cancerous  disease  should  de- 
velop in  this  region.  Certainlj'-  the  cases  reported  offer  us  no 
reason  for  believing  that  local  inflammation  exerts  anj^  causa- 
tive influence  upon  the  development  of  the  disease. 

The  prevailing  type  of  the  growth  as  occurring  in  this 
region  is  epithelioma  ;  although  here  again  we  find  the  reports 
exceedingly  unsatisfactory,  in  that  many  cases  are  reported 
simply  as  cancer,  without  giving  the  exact  histology  of  the 
neoplasm. 
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The  growth  usually  extends  downward  to  the  oesophagus, 
although  in  the  cases  reported  by  Simon  and  Habershon,  the 
disease  extended  upward  toward  the  pharyngeal  vault. 

The  larynx  is  also  quite  frequently  invaded;  although  not 
as  frequently  as  the  oesophagus. 

Generalization  of  the  disease  is  quite  rare. 

With  the  exception  of  the  cases  reported  \iy  Iversen  the 
cervical  glands  were  enlarged;  while  in  four  out  of  five  of  his 
cases,  it  is  specifically  stated  that  this  complication  did  not 
exist.  , 

In  the  cases  reported  by  GuellJot  and  Mayor,  a  compara- 
tively insignificant  ulceration  in  the  pharynx  gave  rise  to 
such  pronounced  cervical  adenopathies,  that  the  original  dis- 
ease was  entirely  masked  by  these  secondary  deposits,  and 
was  only  discovered  on  autopsy. 

The  case  reported  b^^  Sick  is  the  only  one  in  which  I  remem- 
ber any  further  generalization  of  the  disease.  In  this  case 
there  was  secondary  deposit  in  the  lungs  and  liver;  and,  what 
is  still  more  curious,  the  facial  and  superior  thyroid  veins  were 
also  involved  in  the  disease. 

In  this  region  again  we  find  pain  is  seldom  present,  the 
chief  symptom  being  the  difficulty  in  deglutition,  due  not  so 
much  to  the  presence  of  the  tumor  as  to  the  invasion  of  the 
pharyngeal  muscle. 

Serious  hemorrhage  is  an  exceedingh^  rare  complication, 
although  a  certain  amount  of  oozing  may  take  place  from  the 
growth. 

If  the  larynx  be  invaded,  the  additional  symptoms  refera^ 
ble  to  the  voice  are  present. 

The  cancerous  cachexia  manifests  itself  quite  early,  due  no 
doubt  to  the  fact  that  alimentation  is  seriously  interfered  with 
very  early  in  tlie  disease. 

It  is  difficult  to  confound  an  epitheliomatous  neoplasm  in 
the  pharynx  with  any  other  form  of  ulceration.  Its  hardness, 
its  grayish-pink  color,  somewhat  mammillated  aspect,  are 
features  which  are  presented  by  no  other  growth.  It  forms  an 
ulceration  which  projects  above  the  surface,  so  to  speak, 
rather  than  burrowing  into  the  substance  of  the  invaded 
tissues. 

I  think  also  that  in  any  case  the  development  of  enlarged 
.  glands  in  the  neck  without  any  apparent  cause,  should  always 
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lead  to  a,  most  thorough  examination  of  all  parts  of  the  oro- 
pharynx; as  m  the  two  cases  of  Guelliot  and  Mayor,  above 
cited,  the  g-landular  enlarg-ement  was  the  most  prominent 
feature  of  the  disease. 

The  disease  is  essentially  an  extremel^^  fatal  one,  running" 
its  course,  when  not  operated  upon,  in  about  nine  months. 

With  reference  to  treatment,  if  we  compare  the  histories 
of  cases  operated  upon  with  those  not  operated  upon,  we  find 
that  the  operation  prolonged  life  somewhat  in  all  the  cases  in 
which  an  operation  Avas  undertaken.  This  is  particularly  no- 
ticeable m  those  cases  in  which  a  radical  operation  was  per- 
formed, namely,  sub-liA^oid  pharjmgotomy,  by  which  a  thorough 
access  to  the  parts  was  gained  and  the  tissue  completely  ex- 
tirpated. There,  seems  to  be  little  doubt,  then,  as  to  the  advi- 
sability of  subjecting  a  patient  to  a  radical  operation,  in  case 
he  is  seen  sufficiently  earlj"  for  his  general  condition  to  war- 
rant it.  In  those  cases  in  which  the  patient  is  markedly 
cachectic  we  shall  probably  do  more  for  our  patient  by  simply 
removing  those  portions  of  the  grow^th  which  interfere  seri- 
ously with  deglutition  and  respiration,  than  by  attempting 
the  more  radical  operation. 

Carcinoma  of  the  Soft  Palate  and  Pillars  of  the  Fauces. — • 
Instances  of  the  disease  in  this  region  have  been  reported  by 
Minich,i8i  Gardner,'^^  Wilken,i83  Ferrand,!^^  White,^^^  ott,i86 
Friederich,!"  Birkett,i«»  Treves,is»  Langton,!^^  Kilham,i9i 
Page,i^'^Lauenstein,i8'^  Kuster,!^^  Gross,i»5  Castex,i3«  Ledentu,!^^ 
Durand-Fardel,i««  Brissaud,^''^  Chassaignac,^""  Panas,-"!  Skey,-^^^ 
Coulson,''^°^  Roe,^'^^  Michaux,'^^  Haas,^*'^  Heurteaux,2°^  and 
Bergh.2f8 

In  this  region,  of  the  cases  reported,  all,  with  ai  single  ex- 
ception, have  occurred  in  males.  This  is  probably  merely  a 
coincidence. 

With  regard  to  age,  the  majority  of  cases  occurred  be- 
3'ontl  middle  life,  most  of  them  between  forty  and  fifty;  al- 
though in  one  case,  that  of  Berg,  the  victim  was  a  child  four 
and  one-half  years  of  age. 

Two  cases,  viz.,  those  of  Brissaud  and  Gross,  are  interesting 
in  that  they  seem  to  be  examples  of  the  development  of  a 
malignant  neoplasm  from  a  benign.  In  Brissaud's  case  the 
original  disease  was  probably  leucoplakia,  while  in  Gross'  case 
it  seems  probable  that  the  malignant  disease  developed  from 
a  primary  papilloma. 
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The  reports  as  to  the  exact  pathological  character  of  the 
growth  are  not  clear  although  the  prevailing  type  was  epi- 
thelioma. 

The  extension  of  the  growth  to  neighboring  parts  is  an  ex- 
tremely rare  occurrence,  either  from  the  fact  that  when  the 
disease  begins  in  glandular  structures  it  shows  a  marked  hesi- 
tancy to  invade  the  lymphatic  structures,  viz.,  either  the 
pharyngeal,  lingual,  or  faucial  tonsils,or  more  probably  because 
the  disease  runs  such  a  rapid  course  that  death  takes  place 
before  these  parts  can  be  invaded.  Of  course  this  does  not 
preclude  the  possibility  of  extension  to  the  faucial  pillars, 
which  are  real) 3'  portions  of  the  soft  palate. 

Glandular  enlargement  seems  to  have  been  present  in  such 
a  proportion  of  cases  as  to  lead  us  to  believe  that  this  is  the 
rule,  although  in  the  majority  of  cases  no  mention  is  made 
as  to  whether  tlie  glands  were  enlarg-ed  or  not. 

The  location  of  the  disease  in  a  soft  and  yielding  tissue  ex- 
plains why  pain  is  so  seldom  present. 

Hemorrhage  of  a  serious  character  is  also  seldom  met  with, 
although  it  has  been  noted  after  operation,  as  in  Coulson's 
case. 

Dyspnoea  was  a  prominent  symptom  in  some  of  the  cases; 
in  two  necessitating  tracheotom3\  It  occurred  simpl}-  from 
the  presence  of  the  tumor  and  not  from  extension  to  the 
larynx. 

Cachexia  is  ordinarily  verj^  well  marked. 

The  disease  is  at  best  a  very  grave  one,  usually  running  its 
course  in  less  than  a  year,  if  we  except  the  single  case  of  cylin- 
droma reported  b^^  Brissaud,  which  disease  we  have  already 
stated  is  much  less  malignant  than  any  other  form  of  cancer. 

Operative  interference  seems  to  prolong  life  for  a  few 
months,  although  it  is  usually  followed  by  recurrence  at  periods 
varying  from  one  to  six  months.  In  the  case  reported  by 
Michaux,  however,  the  operation  seems  to  have  been  fairly  suc- 
cessful, although  the  length  of  time  that  had  elapsed  between 
the  operation  and  the  writing  of  the  report  is  not  given,  and 
we  are  consequently  left  in  doubt.  The  same  can  be  said  of 
the  case  reported  by  Heurteaux. 

While  then  we  may  look  upon  operative  procedure  as  jus- 
tifiable as  a  palliative  measure,  I  think  it  should  be  simply 
looked  upon  as  palliative  and  not  as  curative,  and  to  this  end 
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will  probably  be  more  satisfactor3'  to  both  patient  and  physi- 
cian if  it  be  of  a  somewhat  simple  character  rather  than  in 
the  form  of  a  radical  procedure. 

Of  the  30  cases  reported,  23  succumbed,  while  T  seem  to 
have  recovered,  viz.,  the  cases  of  Brissaud,  Michaux,  Heur- 
teaux,  Gardner,  White,  Ferrand  and  Friederich.  Brissaud's 
case  was  one  of  cylindroma,  as  was  also  probably  Ferrand's, 
no  microscopic  examination  having  been  made,  and  Cloquet 
considered  it  malignant.  No  examination  was  made  in 
White's  case,  which  I  think  was  more  probably  a  papilloma. 
In  the  cases  of  Michaux,  Heurteaux  and  Gardner,  sufficient 
time  had  not  elapsed  at  the  last  report  to  warrant  their 
acceptance  as  cures.  Friederich^s  case  is  not  fully  reported, 
but  was  an  unquestionable  cancer. 

Carcinoma  of  the  Tonsil. — Instances  of  the  disease  in 
this  region  have  been  reported  by  Gurlt,^^^  Winiwarter,^^*^ 
Lebert,'-!^  Siblej-,^^-  Baker,^^^  Lennox  Browne,^^^  Mackenzie,^^^ 
Weber;^i«  Yelpeau,^!'  Pierin,^!^  Bryant,^!^  Whistler,22o  Bird,22i 
Cheever,^^^  Erichsen,^^^  Langenbeck,^-^  Vogel,'^'^^  Lobestein,'^'^^ 
Iloux,^-"  Desormeaux,-^^  Houel,^^^  Lawrence,"^^''  Quintin,^^!  Al- 
bert,-^- Froelich,'^^^  Delavan,^^^  Lucas,^^^  Alsberg-,'^^"  Cozzolino,^^' 
Mikulicz,233  Donaldson,239  Campbell,^^^  Barker,^^'  Pean,^^^ 
Leclerc,^*^  Sevestre,^^^  Massucci,-^^  Bottini,^^''  Lennox  Browne,^^" 
Kuster,^^^  Labbe,-^^  Ozenne,^^°  Quinquand,-^^^  Castex,"^^^  Fow- 
ler,"3  Polaillon,25^  Burnett,^^^  Warren,^^*'  Meissner,"^"  Billroth,'^^^ 
Vidal  de  Cassis,^'^^  Lasegue,^^*^  Heiberg,^^!  Demarquay,^'^^  Cav- 
azzani,^*^^  Derecq,^^^  and  Weiss.^''^ 

It  might  seem  that  in  a  structure  composed  so  largelj^  of 
l3niiphoid  tissue  cancerous  or  epitheliomatous  disease  would 
be  one  of  exceeding  great  rarity,  and  that  the  fibroplastic 
growths  would  be  more  comu.on  in  this  region.  This,  how- 
ever, is  not  borne  out  b^^  statistics,  in  that  the  number  of  pub- 
lished cases  of  cancer  of  the  tonsil  outnumber  those  of  sarcoma. 
The  reason  of  this  may  possibly  lie  in  the  fact  that  cancer  is 
a  disease  of  adult  life,  and  that  at  this  period  the  lymphoid 
tissue  of  the  tonsil  is  in  a  state  of  atroph}^,  while  the  epithelial 
tissue  still  persists.  The  average  age  of  the  cases  reported 
would  seem  to  add  a  certain  amount  of  weight  to  this  view, 
in  that  the  disease  developed  at  the  average  age  of  fifty-two 
and  one-half,  the  oldest  instance  probably  being  the  case  re- 
ported b}'  Quinquand,  at  eighty-two  j'ears  of  age. 


270  Maligna )it  Disease  of  the   Upper  Ai?-   Tract. 

That  the  disease  is  not  entirely  confined  to  adults  is  shown 
by  the  fact  that  one  of  Bryant's  cases  was  a  patient  aged 
seventeen. 

The  number  of  males  attacked  outnumber  those  of  the 
opposite  sex  two  to  one. 

As  far  as  any  direct  etiological  factor  is  concerned  we  seem 
to  be  quite  as  much  at  a  loss  to  explain  the  development  of 
cancer  here,  as  in  anj^  other  portions  of  the  body. 

The  existence  of  the  disease  in  both  tonsils  is  an  occur- 
rence of  exceeding  great  rarity. 

Generalization  also  seldom  occurs,  other  than  the  involve- 
ment of  the  cervical  lymphatics,  which  was  present  in  every 
case  where  attention  was  given  to  this  point. 

The  character  of  the  growth  in  a  large  proportion  of  cases 
was  epithelioma.  We  have  seen  that  where  malignant  dis- 
ease attacks  the  soft  palate,  the  naso-pharynx  or  the  oro- 
pharynx it  shows  a  marked  hesitancy  to  spread  to  the  adjoin- 
ing parts.  This,  however,  is  not  the  case  where  the  disease 
has  its  primary  origin  in  the  tonsil,  in  that  in  most  of  the 
cases  the  disease  spread  to  the  faucial  pillars,  the  soft  palate, 
and  not  infrequently  to  the  base  of  the  tongue,  and  in  some 
instances  even  to  the  tissues  of  the  cheek. 

In  this  region  pain,  which  has  been  so  conspicuous  by  its 
absence  in  carcinoma  of  other  portions  of  the  upper  air  tract, 
is  frequently  present.  It  is  usually  of  a  shooting  character, 
and  not  infrequently,  in  the  early  stages  of  the  disease,  it 
causes  the  patient  to  apply  for  relief  under  the  impression 
that  the  trouble  is  in  the  ear  rather  than  in  the  fauces. 

Ulceration  of  the  growth  is  the  rule,  occurring  usually  in 
about  the  second  or  third  month,  and  seldom  prolonged  be- 
yond the  fourth.  This  ulceration  rarely  causes  excessive 
hemorrhage,  but  in  the  cases  reported  by  Barker  and  Heiberg, 
serious  hemorrhage  was  the  immediate  cause  of  death;  in 
Heiberg's  case  the  internal  carotid  artery  having  been  eroded. 

Cachexia  develops  comparatively  early  in  the  disease,  and 
rapidly'  becomes  very  pronounced. 

Here,  again,  we  have  to  deal  with  a  disease  of  exceeding- 
great  gravity,  and  one  which,  if  left  to  itself,  will  probably 
cause  the  death  of  the  patient  in  from  two  to  sixteen  months; 
certainly  we  are  safe  in  saying  that  death  will  probably  occur 
within  one  year  from  the  time  of  the  first  recognition  of  the 
growth. 


Malignant  Disease  of  the   Upper  Air   Tract.  271 

If  now  we  g-lance  at  the  cases  operated  upon,  ni  which  full 
reports  are  g-iven,  we  find  tliat  while  the  averag-e  duration  of 
life  in  the  cases  operated  upon,  was  not  so  much  in  excess  of 
those  which  were  allowed  to  run  their  course  without  opera- 
tive interference,  jet  we  must  remember  that  these  patients 
enjo^'ed  a  more  or  less  complete  immunity  from  the  disease 
after  the  operation,  for  periods  varying-  from  three  to  five 
months.  It  is  safe,  therefore,  to  state  that  given  a  patient  in 
fair  g-eneral  condition,  suffering-  from  cancer  of  the  tonsil,  an 
attempt  should  be  made  to  either  partiallj'  or  completely  ex- 
tirpate the  g-rowth. 

The  choice  of  operative  procedure  must  vary  with  each  in- 
dividual case.  Where  the  disease  is  extensive,  an  operation 
of  considerable  severity",  such  as  lateral  pharyng-otomy,  with 
division  and  possibly  exsection  of  a  portion  of  the  inferior 
maxilla,  will  be  necessary,  tog-ether  with  extirpation  of  the  in- 
v^olved  hnnphatics.  In  other  cases,  especially  in  markedly 
cachetic  patients,  upon  whom  we  do  not  feel  justified  in  per- 
forming- a  radical  operation,  the  removal  of  such  masses  as 
may  project  into  the  fauces,  by  means  of  the  cold  wire  snare 
will  probably  be  the  most  satisfactory  method,  and  in  these 
cases  will  probably  be  more  successful  in  prolonging-  life  than 
radical  operative  procedure.  The  same  remark  will  also  applj^ 
to  those  cases  which  are  seen  very  early  in  the  disease,  before 
serious  involvement  of  the  cervical  lymphatics  has  taken 
place. 

Resume  of  Carcinoma. — Glancing-  now  over  what  has  al- 
ready been  said  with  reference  to  the  development  of  cancer  in 
the  upper  air  tract,  we  find  that  where  it  occurs  in  the  nose, 
naso-pharynx,  oro-pharynx,  soft  palate  or  faucial  tonsils,  it  is 
essentially'  a  disease  of  adult  life,  the  majority*  of  cases  being- 
slig-htly  earlier  in  the  oro-pharynx  and  palate  than  in  the  ton- 
sil, naso-pharynx,  or  nasal  passag-es. 

The  sex  follows  the  general  rule,  that  malignant  disease  is 
more  common  in  males  than  in  females;  the  single  exception 
being-  in  the  oro-pharynx,  where  the  females  have  out-num- 
bered the  males  in  the  proportion  of  over  two  to  one. 

The  duration  of  the  disease  seems  to  be  sligiitly  long-er  in 
the  naso-pharynx  than  in  the  other  portions  of  the  ah-  tract, 
althoug-h  this  is  undoubtedly  explained  by  the  fact  that  we 
have  fewer  cases  occurring-  in  this  region  from  which  to  draw 
■deductions  than  in  anv  other. 
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We  are  ordinarily  taught  that  primary  cancer  of  the  ton- 
sil is  an  exceedingly  rare  disease;  yet  when  we  look  at  the 
literature  of  the  subject  we  find  that  whereas  the  disease  is 
exceedingly  rare  as  compared  with  malignant  disease  in  other 
portions  of  the  body,  when  we  compare  it  with  the  occurrence 
of  such  disease  in  other  portions  of  the  upper  air  tract  the 
tonsil  is  found  to  be  the  favorite  site  for  this  development. 

Next  to  this  we  find  it  developing  more  frequently  in  the 
nasal  passages,  next  the  soft  palate  and  oro-pharynx  in  about 
equal  frequenc}^,  and  least  frequently  of  all  in  the  naso- 
phar^'nx. 

Glandular  enlargement  is  an  almost  constant  concomitant 
of  malignant  disease  of  the  upper  air  tract,  with  the  exception 
of  those  cases  in  which  the  disease  is  located  in  the  nasal  pas- 
sages.    Here  glandular  enlargement  is  rare. 

It  is  a  noticeable  fact  that  in  all  regions  with  the  exception 
of  the  tonsil,  the  disease  shows  a  marked  hesitancy  to  trans- 
gress anatomical  boundaries.  A  cancer  of  the  nasal  passages 
remains  such,  and  does  not  spread  to  the  naso-pharynx,  while 
extension  from  the  naso-pharynx  to  the  oro-pharynx,  or  vice 
versa,  is  an  extremely  rare  occurrence.  A  primary  deposit  in 
the  palate  seldom  extends  beyond  the  velum,  or  at  most  be- 
yond the  pillars,  while  when  the  original  deposit  is  in  the  ton- 
sil it  is  the  exception  not  to  find  the  velum  and  pillars  at- 
tacked, very  frequently  the  tongue,  and  occasionally  the  tissues 
of  the  cheeks  also. 

With  reference  to  treatment  it  might  be  stated  that  in  the 
nasal  passages  the  cold  wire  snare  seems  to  offer  us  the  best 
chance  of  giving  our  patient  temporary  or  permanent  relief. 
In  the  naso-pharynx  this  method  will,  in  the  large  majority 
of  cases,  be  more  satisfactory  as  a  palliative  measure  than  any 
other  procedure.  In  the  oro-pharynx,  on  the  contrary,  statis- 
tics seem  to  show  that  the  best  results  will  be  obtained  from 
a  radical  operation  and  a  thorough  extirpation  of  all  the  dis- 
eased tissue;  and  that  although  the  prognosis  is  essentially 
grave,  such  an  operation  offers  the  patient  more  chance  of 
relief  than  any  other  procedure.  The  same  may  be  said  of 
certain  cases  of  cancer  of  the  tonsil  where  a  thorough  extir- 
pation seems  wise,  confining  the  use  of  the  ecraseur  to  those 
cases  where  thorough  extirpation  seems  impossible,  and  our 
only  hope  is  to  render  our  patient's  co-ndition  more  comfort- 
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able;  or  to  those  cases  where  the  disease  is  seen  sufRcientiy  early 
to  admit  of  its  thorough  extirpation  without  a  radical  opera- 
tion. "Where  the  disease  attacks  the  soft  palate  it  is  probable 
that  no  radical  procedure  will  prove  of  avail,  and  that  the  use 
of  the  ecraseur,  in  some  of  its  various  forms,  will  be  the  more 
satisfactory  method  of  procedure. 

Resume. — If,  now,  we  institute  a  brief  comparison  between 
sarcoma  and  carcinoma,  as  it  manifests  itself  in  the  various 
regions,  we  find,  commencing-  with  the  nose,  that  the  propor- 
tion of  males  to  females  in  sarcoma  is  twent^^-two  to  sixteen, 
while  in  carcinoma  it  is  seventeen  to  eighteen. 

The  average  age  of  development  of  sarcoma  was  thirty- 
eight,  while  in  carcinoma  it  was  usually  above  fifty. 

The  average  duration  of  the  disease  in  sarcoma  was  three 
and  two-third  years,  while  in  carcinoma  the  average  duration 
was  twelve  months. 

Involvement  of  the  cervical  glands,  curiously  enough,  is 
absent  in  both  affections. 

About  one-third  of  the  cases  of  sarcoma  were  cured,  while 
we  find  no  instance  of  recovery  from  carcinoma  in  this  region, 
if  we  except  the  cases  of  cylindroma,  which,  as  before  stated, 
are  not  to  be  regarded  as  malignant. 

There  is  nothing  of  interest  developed  by  this  comparison 
other  than  the  fact  of  the  exceeding  great  malignancy  of  car- 
cinoma in  the  nose  as  compared  with  sarcoma. 

In  the  naso-pharynx  there  were  19  cases  of  sarcoma,  and  6 
of  carcinoma.  In  the  former  14  were  males  and  5  females, 
while  in  the  latter  there  were  3  of  each  sex. 

In  sarcoma  the  age  of  development  ranges  from  6  to 
48,  the  average  age  being  28:  in  carcinoma  it  ranges  from  33 
to  75,  the  average  being  54. 

In  sarcoma  one  case  was  cured,  while  the  average  dura- 
tion of  life  in  the  others  seems  to  have  been  about  twelve 
months.  In  carcinoma,  on  the  other  hand,  every  case  seems 
to  have  been  fatal,  the  patients  surviving  the  disease  from  one 
to  three  years. 

We  thus  find  the  only  point  of  interest  developed  here  is 
the  fact  that,  practically,  sarcoma  of  the  nose  seems  to  possess 
almost  as  great  malignancy  as  carcinoma — a  view  which  is 
still  further  emphasized  by  the  fact  that  tlie  cervical  glands 
were  involved  quite  early  in  the  history  of  both  forms  of  the 
XI— 18 
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disease  in  a  majority  of  instances;  and  furthermore,  that  gen- 
eralization of  tlie  disease  occurred  in  two  of  the  cases  of 
sarcoma. 

Coming-  now  to  a  consideration  of  the  disease  in  the  oro- 
pharynx we  find  that  wliile  the  males  outnumbered  the  fe- 
males about  two  to  one  in  sarcoma,  the  females  outnumbered 
the  males  in  about  the  same  proportion  in  carcinoma. 

As  regards  the  age  of  development,  this  seems  to  have 
been  practically  the  same  in  both  forms  of  the  disease. 

Here  again  we  come  upon  a  tendency  to  localization  with 
diminution  of  malignancy. 

Enlargement  of  the  cervical  glands  was  present  in  a  few 
instances  of  sarcoma  and  was  the  rule  in  carcinoma;  but  curi- 
ously enough  it  was  absent  in  several  instances  of  the  more 
malignant  form  of  the  disease. 

,  Of  the  sarcomas  no  case  of  generalization  occurred,  while 
one  instance  of  this  is  reported  in  carcinoma. 

Of  the  17  cases  of  sarcoma  9  were  cured,  the  average 
duration  of  life  of  those  which  succumbed  to  the  disease  being 
something  less  than  a  3'ear. 

Of  the  19  cases  of  carcinoma,  17  succumbed  to  the  disease, 
the  average  duration  of  life  of  those  operated  upon  being 
eight  and  one-half  months,  while  in  the  others  it  was  ten 
and  one-fourth  months.  In  two  instances  the  patient  sur- 
vived the  operation  respectively  five  and  one-half,  and  eleven 
months. 

We  find  here  again  a  region  in  which  the  essential  malig- 
nancy of  carcinoma  as  compared  with  sarcoma  is  well  marked. 

In  comparing  the  two  forms  of  the  disease  in  the  soft  pal- 
ate and  pillars  of  the  fauces,  we  find  9  cases  of  sarcoma 
occurred  in  males  while  3  occurred  in  females.  The  cases  of 
carcinoma,  however,  all  occurred  in  males  with  one  exception. 

As  regards  age,  there  seems  to  have  been  but  little  differ- 
ence, the  average  being  between  forty  and  fifty. 

In  sarcoma  C  cases  seem  to  have  been  cured,  while  in  the 
remaining  cases  the  average  duration  of  life  was  about  a  year. 

Carcinoma,  on  the  other  hand,  seems  to  have  been  exceed- 
ingly fatal.  Of  the  30  cases,  23  seem  to  have  succumbed  to 
tiie  disease,  the  average  duration  of  life  being  about  nine 
months.  Of  the  other  7,  1  was  cylindroma,  and  probably  2, 
while  the  remaining  5  were  not  well-established  cures. 
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As  regards  glandular  enlargement,  it  is  usually  absent  in 
sarcoma,  Avhile  its  existence  is  the  rule  in  carcinoma. 

We  find  here  again  that  carcinoma  develops  its  essential 
malignancy  quite  earl^'  in  the  history  of  the  disease,  while  in 
sarcoma  this  tendency  is  not  infrequently  delayed,  and  event- 
ually entirely  eliminated  hj  the  removal  of  the  growth. 

Coming  now  to  a  comparison  of  the  two  diseases  in  the 
tonsil  we  find  that  in  sarcoma  25  occurred  in  males  and  9 
in  females,  while  in  carcinoma  the  proportion  of  males  to  fe- 
males was  about  two  to  one. 

In  sarcoma  the  age  ranged  from  six  to  seventy-four,  the 
average  being  about  twenty -nine,  while  in  carcinoma  it  ranged 
from  seventeen  to  eighty-two,  the  average  being-  fifty-two  and 
one-half. 

Of  the  39  cases  of  sarcoma  34  were  fatal,  the  patients 
surviving  the  disease  from  two  and  one-half  to  fifteen 
months;  although  a  still  closer  inspection  of  the  remaining  5 
cases  warrants  us  in  accepting  but  1,  that  of  Weinlechner, 
as  a  successful  case. 

Of  the  118  cases  of  tarcinoma  in  this  region  I  think  we  are 
warranted  in  accepting  but  1  case  of  successful  extirpation  of 
the  growth,  viz.,  that  of  Mikulicz,  in  which  there  was  no  re- 
currence at  the  end  of  two  and  one-half  years. 

The  duration  of  life  in  these  cases  was  from  two  to  sixteen 
months,  in  the  cases  not  operated  upon;  while  in  those  cases 
operated  upon,  although  life  was  not  notably  prolonged,  in  a 
number  of  instances  the  patients  secured  an  immunity  from 
the  disease  of  from  three  to  five  months. 

Here  again  we  find  the  two  forms  of  the  disease  taking 
on  an  exceedingly  malignant  character,  tlie  clinical  history  of 
sarcoma  of  the  tonsil  differing  in  no  essential  degree  from 
carcinoma  of  the  tonsil,  both  running  a  rapid  course  and  re- 
sulting in  fatal  termination. 

In  3  cases  of  sarcoma  there  was  generalization,  while  no 
instance  of  this  is  reported  in  carcinoma.  Of  course  this  can- 
not be  accepted  as  evidence  that  this  tendency  exists  more 
largely  in  sarcoma  than  in  carcinoma,  in  that  full  reports 
with  autopsies  are  not  given  in  a  large  majority  of  the 
cases. 

This  same  will  also  explain  the  fact  that  enlargement  of 
the  cervical  glands  appears  to  have  been  prominent  in  but 
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about  one-fourth  of  the  cases  of  sarcoma,  although  it  was 
noted  in  most  instances  of  carcinoma. 

Summing  up,  now,  we  find  reported  71  cases  of  malignant 
disease  in  the  nose,  41  of  which  are  sarcoma  and  30  carcinoma. 
Of  the  former  one-third  were  cured,  while  the  latter  all  died. 

In  the  naso-pharynx  we  have  25  cases  of  malignant  dis- 
ease, 19  of  sarcoma  and  6  of  carcinoma;  of  the  former  of 
which  18  succumbed  and  1  was  cured;  while  the  6  carcinomas 
all  died. 

In  the  oro-pharynx  we  have  36  cases  of  malignant  disease, 
17  sarcomas  and  19  carcinomas.  Of  the  former  9  were  cured  and 
8  succumbed;  of  the  latter  17  succumbed,  while  2  were  cured. 

In  the  palate  there  were  47  cases  of  malignant  disease, 
14  of  sarcoma  and  30  of  carcinoma.  Of  the  former  7  suc- 
cumbed and  7  were  cured.  Of  the  latter  23  died,  while  of  the 
remaining  7,  4  were  open  to  question  and  2  were  cylindroma, 
there  being  1  cure. 

In  the  tonsil  there  are  reported  157  cases  of  malignant  dis- 
ease, 39  sarcomas  and  119  carcinomas.  Of  the  former,  38 
succumbed  and  1  was  cured.  Of  the  lafter  118  succumbed  and 
1  was  cured. 

We  thus  find  of  a  total  of  204  cases  of  carcinoma  in  the 
region  which  we  are  studying  we  are  justified  in  accepting 
but  5  cases  of  cure.  Of  course,  from  this  consideration  we 
have  already  excepted  the  cylindromas,  which  are  non-malig- 
nant in  character. 

In  this  region  we  find  130  cases  of  sarcoma  reported.  Of 
these  30  were  cured  and  100  succumbed. 

The  striking  feature  of  these  latter  statistics  lies  in  the 
fact  that  where  a  sarcoma  involved  the  glandular  tissue  of 
this  region,  viz.,  the  mucous  membrane  of  the  nasal  cavity, 
the  oro-phar3mx,  and  the  palate,  of  which  we  have  reported  72 
cases,  28  were  cured  and  44  died.  On  the  other  hand,  when 
the  disease  developed  in  the  Ijmiphatic  structures,  as  the 
tonsil  and  naso-pharynx,  of  which  we  have  reported  58  cases, 
56  died,  while  but  2  recovered. 

The  operative  measures  which  were  resorted  to  for  the  re- 
moval of  these  growths,  afford  us  some  pretty  fair  indications 
of  the  general  rules  which  should  govern  us  in  the  manage- 
ment of  any  individual  case.  In  dealing  with  a  sarcoma  of  the 
nose  or  naso-pharynx,  I  think  the  indications  are  clear  that 
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the  cold  wire  snare,  or  some  similar  method,  should  be  re- 
sorted to,  which  enables  us  to  eradicate  the  tumor  itself  with 
the  least  injury  to  the  surrounding-  healthy  tissues,  and  the 
least  danger  of  stimulating-  renewed  activity  in  the  sarcoma- 
tous growth. 

In  sarcoma  of  the  oro-pharynx  a  pedunculated  growth  is 
easih*  removed  by  the  snare.  An  encapsulated  tumor  is 
enucleated;  while  if  the  tissues  are  infiltrated  lateral  pharyn- 
gotomy  seems  to  be  clearly  indicated. 

A  sarcoma  of  the  soft  palate,  when  encapsulated,  is  easily 
enucleated.  When  disseminated,  tne  best  results  seem  to 
have  followed  lateral  pharj'ngotomy. 

In  carcinoma  of  the  nasal  cavity  the  cases  were  all  fatal. 
Our  teaching  here  seems  to  be  that  our  only  resource  is  in 
affording  a  certain  amount  of  relief  to  the  patient  by  the  re- 
moval of  obstructing  masses  through  the  natural  passages  by 
means  of  the  snare. 

The  same  rule,  of  course,  applies  to  carcinoma  of  the  naso- 
pharynx. 

In  carcinoma  of  the  oro-pharynx  there  seems  to  have  been 
no  special  relief  given  in  any  cases  until  Iversen  performed 
sub-hyoid  and  lateral  pharyngotom^^  in  several  cases,  with  the 
result  of  prolonging  life  and  adding  much  to  the  comfort  of 
the  patient. 

In  carcinoma  of  the  palate  the  only  hope  of  relief  lies  in 
the  removal  of  obstructing  masses  by  means  of  the  cold  snare 
ecraseur. 

In  sarcoma  or  carcinoma  of  the  tonsil,  which  we  have 
found  to  be,  from  a  clinical  point  of  view,  very  closely  identical, 
the  disease  seems  to  have  been  arrested  in  a  number  of  in- 
stances by  the  early  removal  of  the  mass  through  the  natural 
passages  by  means  of  the  ecraseur  or  curette.  In  those  cases 
in  which  the  tissues  were  infiltrated  and  the  cervical  glands 
involved,  the  greatest  relief  has  been  given  to  the  sufferer  by 
means  of  a  radical  operation.  In  those  instances  where  the 
disease  has  advanced  so  far  as  to  render  the  radical  operation 
hopeless,  the  snare  or  curette  again  becomes  a  valuable  aid 
in  adding  to  the  comfort  of  the  patient. 

I  have  thus  presented  a  somewhat  careful  study  of  malig-- 
nant  disease  as  occurring  in  these  regions,  and  have  endeav- 
ored to  draw  such  conclusions  as  a  careful  investigation  of  the 
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reported  histories  warrants.  Of  course,  in  many  instances 
where  the  histories  were  incomplete  in  detail,  and  the  results 
not  given,  I  have  been  compelled  to  draw  certain  inferences 
as  to  the  ultimate  result  of  the  disease.  I  am  confident,  how- 
ever, that  where  this  has  been  done,  the  decision  was  fully- 
warranted  by  the  general  drift  of  the  original  reports. 

Of  course  there  are  other  deductions  which  might  be  drawn 
from  the  analysis  I  have  given  of  these  cases,  but  I  think 
these  are  sufficiently  suggested  b^^  what  I  have  said  above, 
and  my  paper  has  already  reached  too  large  proportions. 
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